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A.1 Selection of Explanatory Variables

Table S1: Potential explanatory variables of distributions of stream invertebrate communities
in Switzerland (1 of 2). The mean of each explanatory variable was subtracted at each site
(xk = xik − x̄ik) to reduce correlations among the marginal posterior parameter distributions.

Explanatory variable Abbreviation
(units)

Proportion of riparian agricultural (A) or forested (F) land cover
within a 10m, 100m, or 1km buffer zone from the catchment river
network.

A10m,
A100m,
A1km, F10m,
F100m,
F1km (%)

Land use index for agricultural insecticides quantified as the sum of
the product of mean annual insecticide spray treatments (wc) per
cropland c and the fraction of cropland (fc) in catchment.
IAR = ∑

wc × fc

Croplands and associated insecticide treatments are given as:
potatoes (0.44), grains (0.03), corn (0.01), rapeseed (1.82), beets
(0.07), vegetables (2.66), orchards (3.10), vineyards (0.37), and
legumes (0.38) (Spycher et al., 2015; swisstopo, 2016; Böhmer et al.,
2004; BFS, 2008b,a).

IAR
(unitless)

Livestock unit density of cattle equivalent (CE) units of livestock
per square kilometre of catchment area (BFS, 2008b).

LUD
(CE/km2)

Urban and transport-related land cover as the sum of proportions
settlement area, railway tracks, and roads (highway, municipal,
cantonal) in the catchment (swisstopo, 2016).

Urban (%)

Buffered forest-river intersection: the proportion of river length in
catchment intersected by forest cover within 150m of the site and
within the subcatchment of the site (swisstopo, 2016).

bFRI (%)

Forest-river intersection calculated as the proportion of river length
in the catchment intersected by forest cover (swisstopo, 2016).

FRI (%)

Stream flow velocity estimated from channel slope s, channel width
W , simulated mean annual discharge Q, and Manning’s coefficient
n = 0.4 selected based on the substrate type (Cowan, 1956;
Pfaundler and Schönenberger, 2013; swisstopo, 2015):
FV = (

√
s

n
)0.6 × ( Q

W
)n

Note that flow velocity varies based on the sample ti due to different
substrate types, and includes a quadratic transformation of FV
abbreviated as FV2

FV (m/s)
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Table S2: Potential explanatory variables of distributions of stream invertebrate communities
in Switzerland (2 of 2). The mean of each explanatory variable was subtracted at each site
(xk = xik − x̄ik) to reduce correlations among the marginal posterior parameter distributions.

Explanatory variable Abbreviation (units)
Width variability of the stream channel classified according to
BAFU (2006) and evaluated with the R package ecoval (Schuwirth
et al., 2018) (0=bad, 1=very good).

WV (unitless)

Stream temperature predicted from a linear model of mean
maximum morning summer stream temperature measurements
(n = 58) (BAFU, 2016) with catchment area and mean catchment
elevation as inputs (Vermeiren et al., 2018; swisstopo, 2015).

Temp (oC)

Proportion of agricultural (A) or forested (F) land use in the
catchment with an inverse weight proportional to the Euclidean
distance of the land use to the outlet (EDO; i.e., the site) as
implemented by (Peterson et al., 2011). The metric is given by (e.g.,
A.EDO):
A.EDO =

∑n

i=1 I(k)(di+1)−1∑n

i=1(di+1)−1 × 100, where I(k) is a function indicating
the presence (I(k) = 1) or absence (I(k) = 0) of the target land use
at a given cell i and d is the distance from cell i to the catchment
outlet.

A.EDO, F.EDO (%)

Toxic units of micropollutant concentrations based on
micropollutant concentrations modelled by Strahm et al. (2014).
Substances relevant to macroinvertebrates were selected based on
chronic environmental quality standard (EQS) concentrations. EQS
values were multiplied with their assessment factors (AF) to obtain
an “effect concentration”, and toxic units calculated as the sum of
the modelled environmental concentration dvided by their substance
specficic effect concentration. Note that “effect concentrations” are
based on Daphnia magna and Chironomidae

TU.Dm, TU.Cr

Urban index calculated as the weighted linear combination of
proportions of specific urban land usage (BFS, 2008a) weighted
according to stormwater discharge coefficients derived by (Mutzner
et al., 2016).

UI (%)

Stream bed modifications classified according to BAFU (2006) and
evaluated with the R package ecoval (Schuwirth et al., 2018)
(0=bad, 1=very good).

BM (unitless)

Overall stream morphology assessment classified according to
(BAFU, 2006) and evaluated with the R package ecoval (Schuwirth
et al., 2018) (0=bad, 1=very good).

Morph (unitless)

Pearson correlation coefficients for the potential explanatory variables show strong correla-
tions (i.e., greater than 0.6 or less than -0.6) within the various measurements of agricultural
(e.g., IAR and A100m or A1km) and forested (e.g., F.EDO and riparian forest) land use.
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Note that the mean of each explanatory variable was subtracted at each site (xk = xik − x̄ik)
to reduce correlations among the marginal posterior parameter distributions.
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Figure S1: Pearson correlations among potential explanatory variables in the SCf dataset.
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Figure S2: Pearson correlations among potential explanatory variables in the PCf dataset.
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Figure S3: Pearson correlations among potential explanatory variables in the SGf and SGs
datasets.

Pairwise scatterplots in Figures S4 to S6 show how the correlation structure of the selected
variables depend on the site selection strategy of the biomonitoring programs that underly
the datasets. Note that the mean of each explanatory variable was subtracted at each site
(xk = xik − x̄ik) to reduce correlations among the marginal posterior parameter distributions.
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Figure S4: Pairwise scatterplot of the selected explanatory variables in the SGf and SGs
datasets.

7

Supplemental Material (not copyedited or formatted) for: Bogdan Caradima, Peter Reichert, Nele Schuwirth. 2020. "Effects of site selection and 
taxonomic resolution on the inference of stream invertebrate responses to environmental conditions."  

Freshwater Science 39(3). DOI: https://doi.org/10.1086/709024.



A10m

0.
0

0.
4

●
●

●

●
●●●

● ●●

●
●

●

●● ●

●

●

●●
●

●

●

●
●

●

● ●●●
●

●●
●●●

●

●

●

●

●●

●

●

●

●

● ●

●
●

●●●
●
●●

●
●

●●●
●

●
●

●● ●

● ●
●

●

●●●●●●

●

●
●

●
●

●●●●●●

●

●●

●

●

● ●●

●●●●● ●●

●

●

●

●

●●●●●● ●

●
●

●

●●●●

●●

●●

●

●

●
●●

●
●

●●●

●
●

●

●

●
●

●

●●●●

●●

●●●●

●
●

●
●

●

●

●●●●

●
●●

●

●

● ●

●●
●●

●

●●●●●●●
●●

●
●●

●
●●

●
●

●
●

●
●

●

●

●
●

●

●

●
● ●

●●

●●●
●●●●

●

●
●

●●

●

●
●

●

●
●

●●●●

●●
●

●●

●

●

●

●

●

●
●

●

●
●

● ●●●

●

●
● ●

●

●
●

●

●
●

●
●

●

● ●
● ●

●●

●

●
●

●
●

●●

● ●
●●●●●●

●

●

●

●

●●

●●

●

●

●

●

●

●
●●

●

●

●

●
●
●

●
●
●

●

●●
●

●●

●

●● ●
●● ●●●●●●

●●●
●

●●
●

●

●●●
●

● ●●

●

●
●

●●●

●
●●

●●●●
●

●●

●
●●

●

●
●

●

●

●
●

●●●●●

●

●

●
●

●●

●

●●

●
●

●●
●

●
●

● ●●●●
●

●

●●

●

●●

●

●

● ●
● ●

●●

●●●

●

●

●

●

●● ●

●
●●

●

●●

●

●

●
●

●●●

●●

●

●●

●

●●

●

●

●

●●●

●
●●●

● ●

●

●
●● ●●

●●●

●
●

●●

●

●

●

●●●●●
●

●
●

●●
●

●

●●● ●●

●

●

●

●

●

●
●● ●

● ●●
●

●●●●●●
●

●

●
●

●●●●

●

●●

●
●

●
●

●● ●

●●
●

●●●●●●●●●●
●

●

●

●
●●●

●
●

●

●

●

●
●●

●
●

●●

●

●●●●●●●●●
●

●●●● ●●●●●●●● ●
●

●●

●

●
●
●●

●
●

●

●●
●

●●●

●

●
●●●

●
●

●

●

●

●●●
●

●●●● ●●
●●

●●

●

●●
●

●

●●
●●●

●●●●●

●

●
●

●
●

●

● ● ●●

●

●●

●

●●

●

●●●●

●

●
●

●

●● ●

●

●●●
●●

●●●

●●

●
●

●

●

●
●●●

●●

●

●

●●●

●

●

●

●
●

● ●●

●●
●●●

●

●

●
●

●
●

●● ●●●●

●

●●●●●●
●

●
● ●●●

●

●●
●

●●

●

●●●●

●

●

●
●

●
●

●
●

●

●
●
●●

●●●●

●

●●● ●
●●
●

●

●

●

●●

●

●
●

●

●●●

●
●

●● ●●●

●●● ●

●●●●
●●

●
●
●●

●

●

●

●

●●

●● ●
●●

●
●●

●
●

●
● ●● ●
●●

●●
●

●

●●●

●

●

●

●
●

●

●

●●●●

●

●●●

●

●
●

●●

●

●
●

●●

●●●

●
●

●

●

●

●

●●●●●●
●

●

●

●
●

●●
●●●●●●●●●●●●

●

●
●

●

●●●●●●

●
●

●●●

●

●●●●
●

●

●●●●●●●●

●
●●●

●●

●

●

●

●

●●

●
●

●
● ●

●

●
●

●

●●●
●

●
●●
●

●
●

●●●
●

●
●●●●●●

●

●●
●

●
●

●
●●●

●

●

●

●●
●

●

●●
●

●●

●

●

●

●

●

●●

●
● ●●
●

●
●

●●●●

●●

●●

●●

●●●

●

●

●

●

●

●

● ●

●

●

●●

●
●●

●

●
●

● ●
●

●●

●

●●
●●

●

●

●

●●

●
●

●●●
●

●

●

●●●

●
●

● ●●

●● ●

●

●

●●●

●

●●●●
●

●●●●●
●

●

●
●

●

●●●●

●

●●●

●

●

●

●●●

●
●

●
● ● ●
●

●

●●●●

●●
●

●●●

●
●●
● ●
●

●

●
●

●●●●●
●
●●●●

●
●

●●● ●

●

●

●

●●

●
●

● ●

●

●●

●

●

●● ●●

●●
●

●
●

●
●

●●
●

●●●●●
●●

●

●

●●

●

●

●

● ●●

●

●

●

●
●
●●●●●

●
●●

●●●●
●

●

●
●● ●●

●

●

●●●●
●

●●●●

●

●
●

●

●● ●
●

●●

●

●

●

●●

●
●

●

●
●

●

●

●

●
●

● ●

●

●●●●

●

●

●●

●

●●●
●

●●●
●

●
●

●

●

●

●

●
●

●
●●

●

●
●
●●

●●●●●
●

●
●

●
●

●

●

●●● ●

●

●

●

●●
●

●●●
●●●●●

●

●

●

●
●

●●

●

●

●●●●

●
●

●

●

●

●

●

●
●●●

●

●
●

●●
● ●

●

●
●●

●

●
●
●
●●●●

●
●

●
●

●
●●

●
●●●●

●
●

●

●●

●

●

●●●

●

●

●
●

●

●

●

●

●●
●

●

●
●

●

●●

●

●●●●

●

●

●●

●●●

●

●●● ●

●

●●

●
●
●

●
●

●

●

●

● ●●

●●

●●●●●●

●

●

●

●

●

●

●

●
●●

●
●●●●●

●
●●●●

●

●●●●●●

●
●

●●
●

●●●
●
●●

●●

●

●

●
●

●

●

●

●

● ●

● ●

●

●

●
●

●
●●

●●●●●●
●

●●

●

●●

●
●

●

●

●
●

●●

●
●

●●

●
●

●
●

●
●●●●●●

●

●●
●

●

●
● ●

●

●
●

●●●●●●

●

●

●

●●

●●
●

●

●●●

●●

●
●

● ●●

●

●
●

●

●

●

●

●
●●

●

●

●

●● ●

●

●

●

●

●

●

●

●
●

●●●●●

●●

●

●
●●

●●●●●
●

●
●

●
●

●●●●

●

●
●●

●
●

●

●

●

●●
●
●

●
●

●

●

●

● ●●●

●

●●●
●

●

●
●● ●●

●

●

●●●
●

●

●

● ●●●●●●●●

● ●

●● ●

●

●●
●

●
●

●●●
●

●

● ●

●●●●●
●

●
●●●

●
●

● ●
●
●
●●●●●●●●● ●

●

●●

●●
●●●

●

●
●

●●●●
●

●●●
●

●

●

●
●

●●●●

●

●●●●●
●

●●●●●

●

●●●●●●●
●

●
●

●●●

●

●
●

●

●

●

●●●

●

●●

●●
●

●
● ●●

●
●
●● ●

●●

●

●

●
●

●
●

●
●

●●●●

●

●● ●●●

●

●

●

● ●
●●

●

●

●

●
● ●

●●
●

●

●

●
●

●●

●

●● ●

● ●

●

●
●

●●

●●

● ●●
●

●●

●

●

●
●

●

●
●

●

●

●
●●

●●

●

●

●
●●
●

●

●●

●●

●
●

●

●

●●●●
●
●

●

●

●

●
●

●●

●●●●●

●

●
●

●●

●

●

●

●●●●●
●

● ●
●

●

●
●

●

●
●●

●

●
●

●

●
●●

●●

●

●

●●

●

●
●
●

●

●

●

●
●
●

●

●

● ●

●
●

●

●
●
●●

●

●●

●●●

●
●●
●
●

●
●●●

●

● ●

●

● ●

●
●●

●●
●

●

●

●●●

●

●

●

●
● ●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●
●

●

●

● ●●●
●●

●
●

●● ●

●
●

●● ●
●

●

●

●

●

●●
●

●
●

●

●●●
●

●●

●

●

●

●

●

● ●

●

●

●●

●

●

●

●

●●

●

●

●
● ●

●

●

●
●●

●●● ●

● ●
●● ●

●
●

●

●

●●
●
●

●

●

●

●

●

●
●

●●

●

●●●
● ●

●●
●
●

●

●
●

●

●

●

●

●

●●
●

●
●

●

●●
●

●●

●

●●●

●

●

●

●
●

●

●●
● ●

●

●

●

●
●

●

●
●

●
●●

●

● ●●

●

●
●●●

●
●
●
●

●

● ●
●

●

●

●

●
●

●●●
●
● ●
●

●●

●

●
●

●●

●

● ●●

●
●

●
● ●
●

●●

●

●●●

●

●●

●

●

●

●●
●

●

●

●
●●●●

●

●

●

●
●

●

●

●

●

●

●
●

●●
●

●●●

●
●
●

●

● ●

●●
●●

●

●

●

●●
●

●●

●

●

●
●

●
●

●●

●

●

●
●

●●●

●●

●●●

●

●
●

●

●
●

●
●

●

●

●

●
●

●

●

●

●●● ●
●

●● ●

●

●

●

●

●●●

●
●

● ●

●

●

●

●
●●

●

●

●
●

●●●

●

●●

●

●

●

●

●

●
●●

●

●

●●●●

●
●

●
●

●●

●

●

●

●

● ●

●
●

●
●

●

●

●

●
●●

●

●

●●●

●●
●

●●●●
●●

●●
●

●

●●

●●

●

●

●●
●
●

●

●
●

●

●

●

●

●●

●

●

●

●●
●

●

●●
●

●●

●

●
●

●
●
●●

●

●
●

●

●●

●

●●

●

●●●

●
●

●

●●●●

●

●

●

●
●

● ●●

●
●

●
●●

●

●

●

●

●
●
●●●

●

●

●

●
●● ●●●●
●

●
●

●
●
●

●
●

●

●

●

●

●●

●●

●

●

●
●●●●

●

●

●

●●

●

●
●

●
●

●

●

●

●

●

● ●
●

●

●

●
●●●●

●

●

●●●●

●
●

●

●

●

●

●

●

●

●

●

●
●
●●●●●

●

●

●
●

●

●

●
●

●

●
●

●

●

●

●

●
●

●

●
●

●
●

●●
●

● ●
●

●

●

●
●

● ●

●

●

● ●

●

●

●

●
●●

●
●● ●

●
●

●

●
●

● ●

●
●

●

●

●

●

●

●

●

●●

●

●●
●

●

●
●
● ●
● ●

●

●●

●

●

●

●

●

●●●

●
●

●●

●

●
●

●●●

●
●

●
●
● ●

●

●

●

●●

●

●
●

●

●

●

●
●

●

●

●

● ●●
●●●●

●

●

●●

●

●

●●

●
●
●●
●
●●
●●
●●●

●●

● ●

●●

●

●
●●

●

●

●
●
●

●

●●●●

● ●●

●●

●
●

●●●

●

●

●
●

●

●

●

●

●

●

●● ●●●
●

●

●
●●

●●
●● ●

●

●●

●

● ●

●●●

●

●

●

●

●

●
●
● ●
●●

● ●●
●
●●●

●

●

●

●

●
●●

●

●

●

●

●

●

●

●

●●
●●

●

● ●●

●

●

●

●
●●
● ●●
●●

●●
●

●● ●

●

●● ●

●

●

●

●●●

● ●●

●
●

●
●

●
● ●●●

●

●

●

●●

●

●
●
●

●

●
●

●●●

●

●
●

●

●● ●

●

●
●●

●

●

●

● ●

●
●●

●

●●
●
●

●

●●
●●●

●

●

●

●

●

●●

●

●
●

●●●
●

●

●●●
●

●

●
●

● ●
●

●

●

●●
●
●

●
● ●

●●●
●

●
●●

●

●

●

●

●

●

●
●●

●

●
●

●●●

●

●●
●●

●
●

●

●

●

●

●
●

●

●●

●

●

●

●
●● ●● ●

●●
●

●
●

●

●

●

●
●

●
●

●
●

●●

●

●

●●

●●

●

●

●
● ●

●
●

●

●

●●
●
●

●

●
●●

●●

●
● ●

●
● ●● ●●

●

●

●●●●

●

●

●

●●

●

●
●

●

●●

●

●

●●

●

●

●

●●

●

●

●
●

●

●

●

●

●

●

●
● ●

●
●

●

● ●

●

●

● ●

●
●
●

●
●

●
●

●

●
●

●
●●

●

●

●

●

●
●●

●

●

●

●

●

●●●

●
●

●
●

●

●

●

●

●
●

●

●●● ●●

●

●

●

●

●

●

●
●
●●

● ●

●

●

●●

● ●●

●●
●
●

● ●

●●

●

●●

●

●
●●

●● ●

●

●●
●

●●

●

●

●

●

●

●
●

●●●
●

●
● ● ●

●
●

●

●

●

●●
●

● ●

●

●

●

●

●
●
●

●

●

●●
●

●

●

●

●
●

●●

●●

●

●●

●●●●

●

●●

●●

●●●
●

●

●●

●

●
●●

●●

●
● ●

●

●
●

●

●●

●

●

●
●●
●

●●

●

●

●

●

●
●●

●●

●

●

●
●

●
●

●
●

●●●●

●

●●●●●●

●
●

●
●

●

●●
●

●

●

●

●

● ●
●

●●
●

●
●

●

● ●

●

●
●

●
●

●

●

●

●

●●●●●
●

●

●

●

●

●●
●

●

●

●

●●

●●
●

●

●●

●
●

●

●●

●●●
●
●
●

●

●●
●

●

●●

●
●

●

●

●●●●●
● ●●

●

●
●

●
●

●

●

●

●

●

●

●

●
●

●

●

●
● ●

●

● ●
●

●

●

●
●

●

●

●

●●

●

●

●

●
●

●●
●

●

●

●●●

●

●

●

● ●●
●

●

●

●

●●
● ●
●●

● ●

●

●●
●

●

●

●
●

●
●

●

●● ●
●
●
●

●

●
●

● ●

●
●

●●
●

●

●●
●

●

●

●
●

●●●●
●●●

●

●

●

● ●

●

●●●●●●

●

●
●
●

●

●

●
●

●
● ●

●

●
●

●
● ●

●

●●
●

●

●

●

●

●

●●

●●

●
●

●

●●

●●●
●
●●

●

●

●

●

●●

●

●

●●

●

●

●

●
●
●●●

●

●

●●

●

●

●

●

●

●

●●● ●
●

●●

●
●

●

●
●

●●●
●

●

●

●
●

●●
●

●●
●

●●●
●

●

●

●

● ●

●

●

●

●

●●

●

●

●

●
● ●●

●●

●

●

●
●

●

●●

●
●

●

●

●
●●
●

●

●

●

●

●

●

●

●

0
40

●
●●

●
●

●

●● ●
●

●●
●●● ●●

●

●●
●

●

●

●
●

●
●

●●
●

●

●●
●●

●

●

● ●●
●

●
●

●

●
●

●

●

● ●●●●
●●
●

●
●

●●●
●

●
●

●●
●●

●●●
●●●●●●

●●● ●
●●

●●●●●

●

●● ●
● ● ●

●

●●●●●
●

● ●●
●

●
●●●
●●● ●●

● ●
●●●●

●●
●●

●

● ●
●

●●
●

●●●
●●

●
●●

●

●●●●●
●●●●

●●
●●●●

●●●●

●

● ● ●●●
●●

●●
●

●
●

●●

●●●
●
●●●

●
●

●
●

●

●

●
●●●

●
●

●

●
●

●

●●●
●

●
● ●●

●●●

●
●●● ●

●
●

●●

●

●●
●

●
●

●●●● ●

●
●

●●
●

●
●

●

●

●
● ●

● ●● ●●●
●●

● ●
●

●
● ●

●

●

●

●
●

●
●

●
●

●●

●

●

●
●● ●

●● ●●●
●
●●●

●
●

●

●
●

●

●● ●

●

●●● ●●
● ●●●

●●●
●

●

●

●

●
●

●

●● ●●

●

●
●●

●

●●●●●
●●●

●

●●
● ●

●●
● ●
●

●
●

●
●

●●
●●

●

●

●
●●●●

●●●●
●
●

●

● ●
●

●
● ●
●●●●●

●
●

●●

●●

●

●● ●
●

●●
●

● ●● ●●
●●

●
●
●●

●●
●

●

●
● ●● ●●●

●

●●
●

●

●

●

●

●

●● ●●

●

●●
●

●● ●●●●
●

●
●

●
●

●

●●
●●

●

●
●

●
●

●●● ●

●
●

●●● ●
●●

●

● ●●●●
●● ●●●●●

●
●●

●

●●
●

●●
●● ●●●
●

●
● ●

●

●● ●
●

●
●

●
●●●●

●

● ●
●

●
●

●●●●
● ●● ●●●

●

●●
● ●

●

●

●●
●●●●●●●●

●

●

●● ●
●

●● ●
●

●

●

●●● ●

●

●● ●●●●●●●

●

●●
●

●●●● ●●
●●●

●

●●
●●

●●

●

●●●● ●

● ●

●●

●

●●
●

●●●●●
●

●●

●

●●●●

●

●●●● ●●

●
●

●●
●

●●
●●

●●
●●●●●●●

● ●

●

● ●●

●

●
● ●
●

●
●●
● ●● ●●

●●●●

●

●●●● ●

●

●
●●

●●

●●●

●
●

●

●
●

●

●●
●●

●

●●

●

●●●
●

●

●

●
●

●

●

●
●●●●●

●●●
●

● ●●● ●●●●

●

●●●●●●
●

●

● ●●●

●
●● ●
●●●
●
●●●

●

●●

●
●

●

●
●

●

●

●
●
●●●●●

●
●

●
● ●

●
●● ●

●

●

●
●

●

●

●

●
●

●

●

●

●

●
● ●●●

●●● ●●
●●● ●● ●

●●●
●

●

●
●●

●
●●

●

●●● ●●
●
●

●

●

●
●

●

●●
●●

●
●

●●● ● ●

●

●
● ●

●

●●●●
●

●●● ●●

●
●●

●●

●

●
●

●

●

●
●

●
●

●
●

●

●

●

●●●●
●

●

●

●●
●

●●●●●●●●●●●●●
●● ●

●●

●●●●●
●

●

●
●
●

●

●●●●

● ●
●
●●

●●
●
●●

●
●●●

●● ●
●

●
●●●

●
●

●

●

● ●
●●

●●●● ●●

●●

●
● ●

●●●
●

●
●●●●●●

●

●●

●
●●

●

●●●

●

●

●

●● ●●
●● ●●●

●●

●
●

●
●●●

●
●●

●

●
●

●●●●

●

●
●●

●●
●
●
●

●

●
●

●
●●

● ●

●
●

●●
●●

●

●
●

●
● ● ●
●●

●●●●●
●

●●●●

●●

●●●
●●

●●●●

●

●

● ●● ●

●
●● ●●

●●
●

●●●●
●

●●●●● ●
●

●●

●

●●
●

●

●

●●●
●

●
●●●●

●

●

●

● ● ●●

●

●●
●
●

●●
●

●

●●

●

●●● ●●
● ●
●

●●●●●
●●

●

●●
●

●

●●●
● ●●

●

●● ●

●

●

●●
●●● ●●● ●● ●●● ●

●

● ●
●

● ●
●●●

●
● ●●●

● ●● ●●

●

● ●●
●

●

●

●●●●●●●
●

●●●

●

●● ● ●●

●

● ●●●

●

●●●●
●

●●●●

●

●
●

●
●

●
●●

●●
●

●

●
●●

●
●●

●

●
●

●
●

●

●
● ●

●

●
●

●
●

●

●●●

●
●●●

●
●●●

●
●

●

●

●

●
●

●

●
●

●●●

●

●●●
●

●●

●●
●

●
●●

●

●
●

●●●

●

●
●

●

●

●

●
●

●●
●

●

●●●● ●● ●

●

●●

●●●●
●●

●

●●●●●● ●
●

●

●

●

● ●
●

●
● ● ●●
●

●

●
●

●

●
●
●●●● ●●

●

●
●

● ●●●●●

●

●
●

●●

●

●
●
●
●

●

●
●

●

●

●

● ●●●
●

●●
●

●

●●●
●●●● ●

●

●

●●●●

●

●
●● ● ●

●●
●

●

●

●
●
●

● ●
●

●
●

●●
●●●●●
●
●●

●
●

●●●

●

●● ●

●
●
●●● ●●●●●

●
●●●●
●
●
●●

●●
●

●●●

●

●●

●
● ●

●

●

●

●
●

●
●● ●

● ● ●● ●

●

● ●●
●●●
●
●
● ●●● ●●●

●

●
●

●
●●●● ●

●
●●

●
●

●
●

●

●●●●●●
●●

●

●

●

●● ●
●

● ●
●●●●●●

●
●

●

●

●

●●
●●●●● ●

●

●
●

●
●

●

●

●●
●

●

● ● ●
●
● ●
●

●●
●

● ●
●

●●

●

●
●

●

●

●●●●●
●
● ●

●

●
●

●●●●●
●

●●

●
●●●●●
●●

●

●

●●
●

●
● ●

●●●

●

●

●

●

●● ●
●●

●

●●●

●

●
●

●
● ●

●●

●

●
●●

●● ●● ●●●●●●●●
●

●●● ●

●

●
●
●

● ●●●●
●●
●

●
●●●●●
●

● ●●●

●

●● ●●

●
●

●
●●●●●●
● ●

●

●●

●

●
●
●
● ●● ●●●●●

●
●●●

●
●

●
●

●

●●●●

●

●●●●●●
●●●●●

●●●●
●

●●
● ●●

●
●●●

●

●
●

●

●

●
●

●●

●

●●
●

●

●

●
● ●●

●●

●●
● ●

●●

● ● ●
●

●

●

●

●●

●

●

●●● ●●●

●

●● ● ●●●

●

●

●

●●

●

●●

●
●

●

●●

●

●

●

●
● ●●

●●●●

●

●
●

●
●

●

●

●

●

●

● ●●

●

●
●

●
●●●●●

●

●●

●●●● ●●

●

●

● ●● ●●

●

●

●●

●

●●

●

●

●

●

●

●

●

●

●

●

● ●
●
●

●●

●

●

●

●

●●●
●

●●

●

● ●

●

●●●●

●
●

●
●

● ●●

●

●

●

●●

●

●

●

● ●●●

●

●●●

●
●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●● ●●

●

●●

●

●●●
●

●

●

●

●

●●

●

●

●●

●

●

●

●

●

●

●●

●

●

● ●●● ●

●

●

●

●

●

●

●

●
●

●

●●

●

●●

●

●

●

●

●

●●
●
●●

●

●

●●

●

●●

●

●●

●

●●●

●

●● ●●

●

●

●

●●

●

● ● ●

●

●
●

●●

●

●

●● ●

●

●

●

●●● ● ●●
●

●

●

●

●● ●● ● ●● ●

●

● ●

●

●●

●

●●

●

●

●●

●

●
●
●

●●

●

●

●

●

●

●

●

●●

●

●

●

●●●● ●●● ●●

●

●● ●

●

● ●

●

●●●
●

●

●

●

●

●

● ● ●●●

●

●

●

●●

●

●●●

●

● ●●●●●

●

●●

●●

●

●

●

●

●

●

●

● ●●●
●

●

●

●●

●

●●●●●

●

●
●

●
●

●

● ●

●

●

●

●

● ●

●

●● ●●● ●●● ●● ●

●

●

●

●●●

●
●

●

●● ●

● ●

●

●●● ●

●

● ●●

●

●

●

●

●●

●

●●

●

●
●

●

●●●●

●●● ● ●●

●

●●

●
●

●●●

●

●●●●

●

●●●

●

● ●● ●

●

●●●●●

●

●●

●

●

●

●
●

●

●
●

●

●

●

●

●

●

●

●●●● ●●

●

●●●●●

●

●●

●

●
●

●●● ●

●

●

●

●●●
●
●

●

●

●

●

●

●

●

●●

●●●

●

●●

●

●●●

●
●

●●● ●●

●

●●●

●

●

●● ●

●

●●● ●●●

●

●●● ●●●● ●

●●

●●

●

● ●

●

● ●●●

●

●

●

●

●

●

●

●
●

●

●

●

●
● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●●

●●

●

●●

●

●●

●

●● ●

●

●

● ● ●●

●

●

●

●

●

●
●

●

●

●●

●

● ●●
●

●

●

●

●

●
●

●

●

●

● ●

●●
●

●● ●

●

●● ●●

●

●

●

●

●

●

●

●●●●

●

● ●

●

●●●●●

●

●

●

●

● ●

●

●● ●●●●

●

●

●●

●●

●●● ●

●

● ●●●●

●
●

●

●

●

●

●

●

●

●●

●

●●

●

●●

●

●●●

●

●●● ●

●

●●

●

●

●●

●

●

●

●

●

●

●

●

●

●●

●

●●● ●●

●

●

●

●●●

●

●

●

●

●●

●

●● ●

●

● ●● ●●●● ●●

●

● ●●
●

●

●

●●

●

●●

●

●

●● ●

●

●●

●

●

●●

●

●

●

●

●

●

●

●

●

● ●●●●● ●●●●● ●●
●

● ●●●●●●

●●

●

●●●

●

●

●

●

●

●

●●●

●

●

●

●●

●

● ● ●

●

●●●

●

●

●

●●

●

●

●

●

●
●● ● ●

●

●●●●

●

●● ●●●

●

●

●

●

● ●

●

●●

●

●●●

●

●

●●

●

●

●

● ●●●●● ●

●

●●

●

●● ●●●●

●

●

●

●

●

●

●

●

●

●

●●●● ●

●

●

●

● ●

●
●

●

●

●

●

●

●

●
●

●

●

●

●

●●● ●

●

●●

●

●

●

●
●

●

●●

●

●

●

●

●

●

●

●● ●

●

●

●

● ●●● ●● ●●

● ●
●● ●●●●

●

●●●●● ●●●

●

●

●

●

●

●

●

●

●

●

●
●

● ●●

●

●

●

●

●

● ●●

●

●

●

●

●

●

●●

●

●

●

●

● ●●●● ●●●

●

●●●●● ●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●● ●●●

●

●

●

●

●●

●

●●
●

●

●

●

●●

●

●

●

●

●

● ●

●

●

●

●

●
●

●●

●
●

●

●

●

●

●

●● ●

●

● ●

●

●

●

●

●

●●●●●

●

●●●

●

●

●

●

●

●

● ●● ●●

●

●

●

●

●

●

●● ●

●
●

●

●

●

●

●

●

● ●● ●●

●

●●●●

●

●

●●

●

●

●
● ●
●

●

● ●

●

●

● ●

●

●

●

●

●

●

● ●

●
●

●

●

●

●

●

● ●●
●

●

●
●

●●● ●●●●

●

●

●● ●

●

●● ●● ●

●

● ●

●

● ●

●

● ●

●

●

●

●●

●

●●

●

● ●●

●

● ●●

●

●●

●

●

●

●

● ●

●

●

●

●

●● ●

●

●

●

●

●

●●

●

● ● ●

●

●

●

●

● ●●

●

●

●● ●

●

●● ●

●

●

●

●

●

●●●●

●●

●

●

●

● ●

●

●

●

●

●

●●

●

●●

●

●

●

●

●

●

●

●● ●

●

●●

●

●

●

●●

●

●●

●

●●●●●

●

●

●

●

●

●

●

●●● ●●●● ●

●●

●
●●

● ●
●●●● ●●

●

●
●
●●

●

●●

●

● ●

●

●

●

● ●

●

●

●

●
●

●

●● ●●●●

●

●●●

●

●

●

●● ●● ●

●

●●●●● ●

●
●

● ●●

●

● ●
●

● ●

●

●

●

●

●

●●

●

●●

●

●

●

●● ●●●

●

●

●

●

●●

●

●

●●●

●

●

●

● ●●● ●●●●

●

●●●

●
●

●●

●

●● ●

●

● ●●●●●●

●

●
● ●●●

●

● ●●

●

●

● ●

●

●

●

● ●●

●

●

● ●● ● ●●●

●

●

●

●● ● ●

●

●● ●● ●

●

●●

●●

●

●

●

●

●

●●●

●

●

●

●

● ●

●

●

● ●

●

●●● ●●

●●

●● ●

●● ●

●

●●

●●

●
●

●● ●●● ●●

●

●

●

●
●●● ●●●●●●●

●

●
●

●

●●

●●●

●

●●● ●

●

●

●● ●●
●

● ●●●

●

●

● ● ●●●

●

●●

●

● ●●● ●

●

● ●

●

●

●

●●●●●●●● ●

●

●

●

●●●

●

● ●● ●

●

●●

●

●

●

●

●
●

● ●● ●

●

●●

●

●●

●

●●●●

●

●

●

●

● ●

●●
●

●

●

●●
●

●

●

●

●

●

● ●●

●

●

●

●● ●●

●

●●

●

●

●

●

● ●

●

●
●

●

●

●
●

●

●

●

● ●

●

●●●●

●

●

●

●

●

●

●

−
40

20

●

●

●
●

●

●

●

●

●

●

●● ●

●● ●●

●

●
●

●● ●

●

●

●

●

●

●

●●

●

●

●
●

●
●

●

●

●

●
●

●

●

●●

●

●

● ●

●

●●

●

●

●

●

●

●●

●
●

●

●

●

●

●

●

●

●
●

●
●
●

●●
●

●

●

●

●

●
●

●

●

●

●

●
●

●● ●

●

●
●

●

●

●
●
●
●

●

●

●

●

●
●

●

●

●

●

●●

●

●

●
●

●

●

●● ●●

●

●

●

●

●●
●

●

●

●

●

●

●

●

●

●
●

●
●

●

●

●
●

●

●

●

●

●
●

●

●
●

●

●

●

●●

●

●
●

●

●
●

●
●

●●
●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●
●

●●●

●

●

●

●
●

●
●

●

●
●

●●
●

●
●

●●

●

●

●
●

●

●

●●

●

●

●

●

●
●

●

●●
●

●

●●

●

●

●

●

●
●

●

● ●

●● ●

●

●

●

●

●

●

● ●

●

●

●

●
●

●

●
●

●

●

●

●

●
●

●

●

●

●

●

●

●

● ●●

●

●

●●

●

● ●

●

●

●

●

●
●

●
●
●

●

●

●●

●

●

●
●

●●● ●

●

●

●

●
●

●

● ●

●

●
●

●
●

●●

● ●
●

●

●
●

●

●●

●●
●

●

●
●

●

●

●

●

●

●●

●●

●

●

●

●

●

●

●
●

●

●
●

●
●

●

●

●
●

●

●

●
●

●

●

●●

●

●

●

●

●

●
●

●

●

●
●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●
●

●
●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●
●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●
●●

●

●

●

●●

●●

●

●

●

●

●

●

●

●

●
●

●

●

●●

●●

●

●

●●

●
● ●●

●

●

●

●

●
●

●

●
●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●
●

●

●

●

● ●
●

●

●

●
●

● ●

●

●
●

●

●

●

●

●

●

●

●

●

●●

●
●

●

●

●

●

●

●

●

●●

●

●

●

●
●

● ●●

●

●

●

●

●

●

●

●

●
●

●●

● ●

●

●

●

●

●
●

●●

●

●

●

●●

●

●

●

● ●

●

●
●

●

●

●

●
●●

●

●
●

●
●

●

●

●
●

●

●

●

●

●

●
●

●

●

●●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●
●

●

●
●

●

●

●

●

● ●
● ●

●

●

●

●

●

●

●

●

●●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●
●

●

●
●

●
●

●

●
●

●
●

●

●

●

●

●

●

●

●

●

●

●

●
●

●
●

●

●
●

●

●

●

●

●
●

●

●

●●

●

●

●

●

●

●
●

●

●
●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●●

●
●

●
● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●
●

●●

●

●

●

●

●

●

●

●

●●

●

●

●

●● ●

●

●

●
●

●

●
●

●
●

●●

●

●

●

●

●

●

●● ●

●

●

●

●

●

●

●
●

●

●

●

●

●
●

●●

●
●

●

●

●

●

●
●

●

●●

●

●
●

●

●

●

●

●

●

●

●

●

●●

●

●

●
●
●●

●

●

●●
●

●

●

●

●

●
●

●

●

●
●

●
●

●

●

●

●

●

●

●
●

●

●
●

●

●
●

●

●

●

●●
●●

●

●

●

●

●

●

●

●

●
●

●●

●

●

●

●

●

● ●

●

●
●

●

●

●

●

● ●

●

●
●

●

●

●

●

●

●●

●

●

●

●

●

●

●

● ●●

●

●

●

●

●

●

●●

●●
●
●

●●●

●

●

●

●
●

●
●● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

● ●

●

●

●

●

●
●

●

●

●

●
●

●

●

●

●

●
●

●●

●
●

●

●

●

●

●

●

●

●●

●

●
●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●
●

●
●

●

●

●

●

●

●

● ●
●

●

●

●

●

●●

●

●

●

●

●

●

●

●●●●

●

●●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●
●

●

●

●

●

●

●

●

●
●

●

●

●

●

●
●

●●

●

●

●

●
●

●●
●

●

●

●

●

●

●

●
●

●
●

●

●

●

●

●

●

●

●

●●

●

●

●
●

●

●

●

●

●
●

●

●●

●

●

●

●

●

●

●

●

●

● ● ●

●

●

●

●
●

●
●

●

●

●

●

●
●

●

●

●

●

●

●
●

●
●

●

●

● ●

● ●
● ●●

●

●

●

●

●

●

●

●
●

●

●

●
●

●
● ●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●●

●

●
●●

●

●

●

●
●

●

●
●

●

●

●

●
●

●

●

●

●

●
●

●
●

●

●

●

●

●●

●●

●

●

●

●

●●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●●

●
●

●

●

●

●

●
●

●

●

●

●

●

●
●

●

●
●

●
●

●

●●
●

●●

●
●

●●

●

●
●

●

● ●

●

●

●

●

●

●

●
●

●

●●

●

●
●

●

●

●

●

●

●
●

●

●

●

●
●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●●

●
●

●

●

●

●
●

●

●
●
●

●

●●

●

●

●

●

●

●

●

●●
● ●

●

● ●

●

●

●

●
●

●

●
●●

●
●

●

●

●

●●●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●
●

●

●

●

●

●

●
●

●

●●

●

●

●

●

●

●

●

●

●

●

●
●

●

●●
●

●

●
●
● ●

●

●
●

●

●

●

● ●
●

●

●

●

●

●

●

●

●●

●

●

●

●

●
●

●

●●

●
●

●
●

●●

●

●

●

●
●

●●

●

●

●

●

●

●

●

●

●
●● ●

●

●

●

●

●

●

●

●

●

●●

●●

●

●
●

●●

●

●

● ●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●
●

●
●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

● ●

●
●

●
●

●

●

●

●
●

●

●

●

●
● ●

●

●

●●
●●

●

●

●

●

●
●

●
●

●

●
●

●
●

●
●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●
●

●

●

●

●●

●

●

●●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●
●

●

●
●
●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●
●●●

●
●

●

●

●

●

●

●

●

●

●

●

● ●
●
●●
●

●●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●●

●●

●

●

●

●
●

●

●

●
●

●

●
●

●

●

●

●●

●

●

●
●

●

●●

●

●

●

●

●

●
●

● ●

●

●

●

●

●●

●

●

●

●

●

●●

●

●●

●

●

●
●

●

●●

●

●
●

●

● ●●●

●

●
●

●●
●●●

●

●●

●
●

●

●

●

●
●

●●

●
●

●
●

●

●

●

●
●

●
●

●
●●

●
●

●
●●

●
●

●
●

●●●

●
●●
●

●
●
●
● ●

●

●

●

● ●

● ●
●
●

●

●

●

●

●
●

●
●

●
● ●

●●●●●

●

●
●
● ●

●
● ●●●

●

●

●

● ●

●
●

●
● ●

●

●

●
●
●

● ●
● ● ●

●

●
●●

●
●

●

● ●

●

●●●● ●

●
●

●

●
●

●

●●
●

●

●

●
●●

●
●

●●●
●

●

●

●●

●
●

●
●
●

●

● ●●

●

●
● ●

●
●
●
●

●●

●●

●
●

●

●

●
●

●

●
●

●
●

●

●
●●

●
●

● ●
●

●
●●

●
●●

●
●
●

●

●
●●
●
●
●

●

●
●●

●

●
●

●

●●
●

●

●

●
●

●

●
●

●

● ●
●

●
● ●● ● ●●

●

●

●●
● ●
●

● ●
●

●●
●

●

● ●
●●

● ●
●

●

●

●

●

●

●
●

●

●
●● ●●●●

●

●
●

●●

●
●

●●

●
●

●
●

●
●●

●●●
●
●●●

●
●

●
●
●

●
●
●

●

●● ●●
●

●●

●

●
●●●
●
●

●

●

●
●

●

●

●
●

●

●

●
●

●
●

●

●●●

●
●
● ●

●
●

●●●● ●

●

●
●
●

●

●
●

●

●

●
●

●●

●
●
●

●

●

●
●
●

●
●
●

●

● ●● ●●
●

●
●

●
●

●●

●

●

●●

●

●

●●

●

●

●
●●
●●●

●●
●

●

●

●
●

●●
●

● ●

●

●

●

● ●
●

●
●●

●

●
●●●●●
●●

●

●

●
●●●

●●

●●

●

● ●
●

●

●

●

●

●
●●

●

●

●

●
●

●
● ●●●●
●

●

●
● ●

●●●
●
●
●●

●●

●
●

●

●
●● ●● ●

●

●

●

●●
●

●

●
●

● ●

●●
●

●

●

●

●
●

●● ●●●

●
●
● ● ●●●

●

●

●
●
●

●

●

●

●

● ●●
●

● ●●
●

●
●

●
●

●●●
● ● ●

●

●

●●
●

●●●

●

●

●

●
●

●

●

●
●●

●

●

●
●

●

●

●
●

●

●

●●
●

●
●

●

● ●
●

●

●
●
●
●

●●●
●●

●

●

●
●

●●

●

●

●

●

●

●

●
●

●
●●

●

● ●

●

●
●

●
●

●

●●

●
●●

●

●● ●●

●

●
● ●

● ● ●
●

●
●

●

●

●
● ●
●●●
●

●
●

●

●

●

●
●
●

●

●

●

●●

●
●

●
●
●●

●
●

●
●●

●

●

●●●
●●

●

● ●
●

●●
●

●

●●

●●
●●

●

●●● ●●
●

●

● ●

●

●

●

●
●
●

●

●

●

●

●●
● ●

●

●

●

●

● ●

●●

●

●

●●

●

●

●
● ●

●
●

●

●
●

●

●●
●

●
●●●

●
●

●
● ●

●

●
● ●

●
●

●

●

●●
●

●
●●
●

●●

●● ●

●

●

●
●

● ●●
●

●
● ●

●

●●
●●●

●

●

●●

●
●

●
●

●
●
●

●

●

●
●

●●

●

● ●

●

●

●

●
●

●●

●

●

● ●●●

●

●
●●

●

●
●

●

●

●
● ●

●
● ●

●
●●

●
●

●●

●

●
●

●● ●

●

●

●

●●

●●

●●●
●

●
● ●

●

●

●

●
●●
●●

●
●●

●
●

●● ● ●●●

●

●●

●
●

●

●●

●

●

●

●
●

●

●
●

●

●

●

●
●●

●

●

●
●

●

●
●● ●

●

●
●

●
● ●●

●
●

● ●

●

● ●

●

●

●
●

●

●●

●

● ●
●

●
●

●

●
●●●

●

●
● ●

●

●● ●●

●

●

●

●

●

●
●●

●
●

●

●
●

●
●● ●●

●

●

●
●

●

●

●
●

●

●

●

●
●

●●
●

●
●

●

● ●
●

●

●

● ●
●

●
●

●
●

●

●
●

●
●
●

●

●

●

●
●

●

● ●

●
●

●

●●●
●

●
●

●●
●

●
●

●

●
●

● ●
●

●

●

●

●

●●●

●
●

●
● ●

●
●●

●●

●

●●●

●

●

●

●

●●
●

●●
●●

●

●

●

●●
●

●

●● ●
●●

●●
●

●
●

●

● ●
●

●

●

●

●●

●

●
●

●●
●
●

●

●●
●

●

●

●
●

●

●●

●●●●
●
●

●

●

●●

●

●

●
●

●

● ●
●

●

● ●● ●
●

●●

●

●

●

●
●

● ●
●

● ●

●

● ●●

● ●●

●
●

●● ●●

●

●

●

●
●

●

●

● ●●
●

●
●

●

●●●
●
●

●

●●●●
●

●●
●

●

●
●●

●●

●

●

●

●
●

●

●●●●

●

●

●

●

●

●● ●●

●

●

●●
●

●
● ●

●
●

●

●

●
●

●
●

●

●

●

●
●

●

●
●

●
●

●

●
●

●

●

●

●●
●

●
●●

●

●

●
●

●
●

● ●
●●

●
●

●

●
●

●●
●

●

●

●● ●
●

●● ●

●
●

●

●●

●
●

●
●●
●

●
●

●●
●

●

●
● ●

●
●
●●

●

●●

●
●●

●

●

●
●

●

●

●

●

●●
●
● ●

●
●

●●
● ● ●

●

●
● ●

●

●

●
●

●

●●

●
●

●
●

●

●
● ●
●
●
●●

●
● ●

●

●
●●

●
●
●

●

●●

●

●

●

●

●

●

●

●
●●

● ●●

●

●

●●

●

●
●

●
●

●

●
●

● ●●

●●
●

●

●

●

●●
●

● ●

●
●

●

●

●● ●
●

●

●●

●
●●

●

●

●
●

●

●
● ●

●
●

●

●

●●

●
●

●

●●

●

●
●●●

●

●

●

●
●
●

●● ●
●

●
●

●

●

●
●

●
●

●

●
●

●
●

●●

●
●

●

●

●

●
●

●
●

●●●●
●●

●

●

●

●

●

●●

●

● ●●

●

●●●
●

●
●

●●

●

●●
●●●

●
●

●

●

●
●●●

●

●
●

●
●

● ●
●

●

●
●
●
●

●
●● ●●●

●●

●●

●

●●
●

●

●

●

●
●

●

●
●

●
●

●

●

● ●
●
●

●
● ●

●●

● ●●
●● ●● ●

● ●

●
●●
●

●

●
● ●

●

●●

●

●

●●

● ●●

●
● ●

●
●
●
●

●
●

●●

●●
●

●

●

●

●

●

● ●
●

●
● ●

●
●

●●

●

●

●●
●

●
●
●● ●

●
●

●

●

●● ●

●

●

●

●●
●
●
●
●
●
●●

●●

● ●
●

●
●
●

●

●

●
●

● ●●

●
●

●
●

●
●●
●

●

●

●

● ●
●

●

●

●

●●

●●

●

●

●

●
●

●
●●

●
●

●

●●

●

● ●●
●

●

●

●
●

●
●●

●

●

●

●

●

●●
●
●● ●

●

●●
●

●

●
●
●
●●

●

●

●●●
●●

●

● ●●
●●

●

●
●

●
●

●
● ●
●●●

●

●●

●●

●

●
●

●
● ●
●

●

● ● ●●

●

● ●
●

●

●

●
●●
●

●●

●

●

● ●●●

−
15

0

●

●

●

● ●

●

●

●

●

●

●
●

●●● ●●
●●

●
●

●

●

●
●

●●
●

●

●

●

●

●

●●

●

●

●

●●
●

●

●

●

●●●
●● ●

●

●

●●

●
●

●

●

●●

●
●

●

●

●

●

●●
●

●
●

●

●

●

●
●●

●

●● ●

●●

●●

●

●
●

●

●
●

●
●

●

●●

●
●

●

●
●

●

●

●
●

●
●

●

●

●

●
●●

●
●

●
●

●

●

●●

●●

●

●

●
●

●
●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●●●

●

●

●

●
●●●●

●
●
●

●●
●

●●

●

●● ●

●

●
●
●

●●

●
●●

●

●
●

●●

●

●

●

●

●

●

●●
●

●

●

●

●
● ●

●●
●

●

● ● ●●

●

●

●

●●●

●

●

●
●

●
●

●

●

●

●

●

●

●
●

●

●

●● ●●
●

●

●

●

●
●

●

●

●●
●

●

●

●
●

●

●

●
●

●

●

●

●

●

●
●

●

●

● ●
● ●

●
●

●

●

●

●
●

●
●● ●

●

●
●
●

●

● ●

●

●

●

●●

●●
●

●

●

●

●

●●
● ●●

●
●

●
●

●
●
●

●

●●

●

●● ●
●

●
●

●

●
●

●
●●

●●
●

●

●

●

●

●

● ●

●●
●

●

●

●

●

●

●

●●

●

●

●
●

●●

●

●

●

●

●
●

●●

●

●

●

●

●

●● ●

●

●
●

●
●

●

●

●●

●

●

●

●

●

●

●

●● ●

●

●

●

●
●

●
●

●
●

●●

●

●

●

●

●

●

●

●
●
●

●●

●
●

●

●

●
● ●

●

●

●

●●●
●
●

●
●

●

●

●
●

●

●●●

●

●

●

●

●

●
●

●

●
●●

●
●
●
● ●

●●
●

●
●

●●

●

●●
●

●

●

●

●
●

●●●●
●

●

●
● ●

●

●

●

●

●

●
● ●
●

●

●

●

●

●●
●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●
●

●

●

●

●

●

●●
●

●
●

●

●

●

●

●
●

●

●

●

●

●

●

●
●

●

●

●

●
●

●

●

●●
●

● ●
●
●

●
●●

●

●

●

●

●

●●

●●

●

●

●

●

●● ●

●

●
●

●

●
●

●●●

●●
●

●

●

●

●

●

●●

●

●
●

●
●

●

●

●●
●

●

●
●

●

●

●
●●● ● ●●●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●
●

●

●
●

●

●

●

●

●

●

●
●

●

●

●●
●

●
●

●

●
●
●

●

● ●
●

●
●

●●

●

●

●

●

●

●

●

●

●
●

●

●

●●

●●
●

●

●
●

●

●

●

●

●

●

●

●

●
●

●
●

●

●
●

●
●

●
●

●
●

●●

●
●

●

●
●●
●

●
●

●

●

●
●

●
●

●
● ●

●

●

●

●

● ●

●

●

●

●

●

●

●

●
●●

●
●

●

●

●●

●

●●●●
●

●
●

●
●

●● ●

●

●

● ●
●

●●

●

●
●●

●●

●

●

●
●

●

●
●

●

●

●

●
● ●

●●

●
●

●

●
●

●
●●

●

●
● ●

●

●

●●

●
●●

●

●

●
●

●
●

● ●
●

●

●
●

●●

●

●
●
●

●

● ●●

●

●

●
●

●

●
●

●
●●

●

●
●

●

●

●●
●

●

● ●

●
●
●

●
●●

●

●● ●●●

●

●
●

●

●

●

●

●

●

●
●

●

●

●
●

●

●

●

●
●

●

●

●
●

● ●
●

●

●

●

●

●

●

●

●

●

●
●

●

●
●
●
●

●

●

●

●

●

●
●
●
●●

●

●

●

● ●● ●
●

●

●

●

●

●
●

●● ● ●

●

●

●

●

●
●

●

●

●●

●

● ●

●

●

●

●

●

●

●

●

●
●

●

●

●

●
● ●

●

●

●●

●

●
●

●●●
●

●

●

● ●

●

●

●

●

●

●
●

●●●

●

●●
●

●

●

●

●

●

●
●●

●

● ●
●●

●●

●
●

●● ●
●

●

●●●

●

●

●●

●

●

●

●

●

● ●
●

●

●
●●

●

●

●
●●
●

●

●●

●●

●

●●

●●

●

●

●
●

● ●● ●

●

●
● ●
●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●
●

●

●
●

●
● ●
●

●

●

●
●●●●

●

●

●

●

●

●
●

●

●

●●

●

●

●● ●

●
●

●

●

●

●

●

●

●

●
●●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●
●

●

●

●

●●

● ●● ●● ●

●

●

●

●

●
●

●
●●

●
●

●

●

●●

●

●

●

●

●

●

●

●●●
●

●● ●

●
●

●
●●

●

●

●

●

●●
●●
●

●

●

●
●●

●

●

●

●
●

●
●

●
●●

●

●

●
●

●

●

●

●

●

●

●

●
●

●

●
●●

●

●

●

●

●

●

●

●

●

●●

● ●
●

●

●

●

●

●

●

●
●

●

●

●●
●●

●

●

●
●

●

●

●

●
●
●

●●
●

●

●
●

●

●

●

●●

●

●
●●●

●
●

●
●

●

●
●

●

●

●

●

●

●

●●

●

●

●

●

●
●

●
●

●

●

●
●

●

●

●
●

●

●●
●●

●

●

●

●

●●

●
●

●

●

●
●
●

●

● ●●

●
●

●

●
●

●

●
●

● ●

●

●

●

●
●

●

●
●

●
●●

● ●●

●
●

●

●

●

●●

●

●

●
●

●

●

● ●

●

●
●
●

●

●

●

●

●

●

●

●

●●

●●●●

●●●

●

●

●●●

●
●

●

●

●
●

●

●
●
●●

● ●

●●

●

●●
●

●

●
●

●

●

●

●

●
●

●

●

●

●

●
●
●

●

●●
●●● ●

●

●

●

●

●

●

●●

●

●
●

●
●

●
●

●

●

●●

●

●

●
●

● ●

●

●

●●●

●

●

●
●

●

●

●●

●

●

●

●

●

●

●
●

●
●●● ●

●

●●

●

●

●

●

●

●

●
●

●

●

● ●
●

●

●
●●

●
●●

●
●

●

●

●

●●

●●

●

●

●
●

●
●●●
●

●● ●

●

● ●

●

●

●

●

●
●

●
●

●●
●

●

●

●●

●

●●
●

●

●

●

●

●

●

●
●

●

●

●● ● ●

●

●
●

●

●●

●

● ●

●

●● ●
●

●

●

●

●

●
●

●

●

●

●
●●

●●

●

●

●
●

● ●

●

●

● ●

●

●●

●

●

●●● ●

●

●

●

● ●

●

●

●

●
●

●
●

●● ●

●
●

●

●●
● ●
●

●

●●
●

●

●

●●

●

● ●
●

●

● ●●

●

●

●

●

●●

●
●

●

●

●● ●●
●● ●●

●

●

●

●

●

●

●

●

●
●

●

●

●
●●

●

●

●
●

●

●
●●

●

●
●

●
●●

●
●

●●

●

●

●

●

●

●

●
●● ●●

●
●

●

●

●

●●

●

●

●

●

●

●

●

●●

●●

●
●

●

●
●

●

●

●

●

●

●●
●
●

●

●

●

●

●●
●

●
●

●

●

●

●
●

●

●

●

●

●

●

●
●

●

●

●

●
●

●

● ●

●
●
●

● ●
●
●

●

●

●

●
●

●

●●
●

●●

●

●
● ●

●

●

0 40

●

●

● ● ●

●

●● ●●
●

●

●●● ●●●●
●

●● ●●● ●● ●●

●
●

●

●

●●● ●● ●●●

●

●

●

●●●
●● ●

●

●
●●
●
●
● ●

●
●

●
●

●

●
●

●

●● ●
●●

●

●

●

●●●
●
●● ●

●●●●

●

●

●

●

●
●

●●

●

●●●●

●

●
● ●

●

●
●

● ●●
●

●

●
●●

●
●

●
●

●

●●●
●●●

●

●●
●
●

●

●

●

●

●

● ●

●

●

●

●
●●

●

●

●

●

●●●●
●

●

●
●●●●●●

●
●● ●

●●● ●● ●●
●●● ●●

●
●
●
●●●
●●

●

●

●

●
●

● ●●●

●

●●
●

● ●
●●

●●
● ● ●●●

●

●

●●●
● ●

●
●

●

●

●
●

●
●

●
●

●●
●
●

●● ●●● ●●●● ●

●

●
●● ●

●

●

●
●

●●●
●
●

●

●
●

●
●

●
●

●

● ●● ●●● ●●
●

●● ●●● ●
●

●●●

●

● ●●
●●

●●●● ●●

●

●

●

●●● ●●●●●● ●●●●

●●

● ●● ●●
●

●
●
● ●

●
●
●

●●
●

●●

●
●

● ● ●●●
● ●

●

●● ●
●

●●

●

●

●
●

●●

●

●

● ●●
●

●●

●

●●
●

●

●● ●●

●
●
●● ●

●

●●

●

●
●

●

● ●● ●● ●

●

●● ●
●●
●

●●

●●
●

●

●

●

●●

●
●

●
●●●

●

●

●

●

●● ●●
●●

●●●●●
●

●● ●●●

●

●●●

●

●
●

●

●
●

●
●●

●●●●●● ●
●●

●●● ●●

●

●●
●

●
●

●

●●
●●●●●● ●

● ●
●

●

●
●

●

●
● ●●●

●

●
● ●● ●

●

●

●

●●

●
●

●

●

●
●

●
●

●
● ●●

●

●●●

●●
●●●

●●

●

●
●●

●
●

●

●
●

●

●●

●

●

●

●●●
● ●●●● ●●●

●
●●

●

●
●

●

● ●●●●●

●

●●
●● ● ●

●

●

●
●

●
●●●

●●● ●

●

●●
●

●●
●● ●

●
●

●

●

●●
●

●
●●●

●

● ●●● ● ●●●●
●●

●

●

● ●

●

●
●●

●

●●

●
●

●●
● ●

●●●

●

●●
●

●●●
●●

●

●

●

●● ●

●

●● ●● ●
●

●
●

●

●● ●●
●
● ●●
●

●

●
●

●

●

●
●

●
●

●
● ●●

●●●
●

●●

●

●

●

●

●

●
● ●

●●
● ●

●

●
●●

●
●●●●

●● ●●● ●●●
●

●
●

●

●
●
●
●
●●● ●
●

●

●
●● ●●●●●
●

●

● ●
●●

●●
●

●

●●

●

●●●●●
●
● ●

●

●
●

●
●
●● ● ●

●●● ●●● ●●●

●

●
●

●

●
●●

●

●
●● ●

●●
●
● ●● ●

●
●●

●
●● ●●

●

●●
●

●●
●

●

●●
● ●● ●● ●●● ●●

●

●●●● ● ●●●
●

●
●

●●
●●●●
●
● ●●

●

●●
●

●● ●

●
●
●
●

●●●
●● ●●●

●

●
●●●

●

●

●

● ●●●●

●

●

●
●
●
●●
●

●

● ●
● ●

●●

●

●
●

●

●

●
●

●

●●
●

●

●
●
●

●
●

●

●

●●●
●●●

●

●

●

● ●● ●● ● ●●
●

●
●

●● ● ●
●

● ●

●

●● ●

●

●●

●

● ●

●

●

●

●
●

●
●

●
●●

●

●
●
●● ●●

●

●●●●
●

●●● ●●

●
● ●●

●
●

●

●

●
●

●●●
●

●●●●
●●

●

●

●
●●

●

● ●
●●●● ●

●
●● ●●● ●●●

●

● ●●●
●

● ●
●

● ●●●
●●●

●

●
●●●●

●
●●

●●

●

●●
●●

●

●

●
●● ●● ●
●

●
● ●●●

● ●
●

●
●● ●

●

●

●

●● ●●●●

●

●

●

●● ●
●

●

●
●●●●●

●

●
● ●

● ● ●● ●
●●

●

● ●● ●
●●

●

●●

●

● ●
● ●

●●

●

●

●

●
●
●
●
●●

●
●

●●

●

●
●

●●

●

●●
● ●● ●● ●
●

●
●

●
●

●

● ●●
● ●

●

●

●●●
●●

●
●

●

●

●●● ● ●● ●●
●
● ●● ●

●

●

●

●●●●●

●

●

●●●●●
●

● ●
● ●● ●●●●●●

●

●●
●
●

●

●

●
●

●

● ●●
●

●●

●

●
● ●

●● ●●● ●● ●
● ●●

●
●

●
●

●
●

●● ●●
●

●

●
●
●

●

●
●
●● ●●●●

●
●

●
●

●
●●

●

● ●●●● ●●●
●
●●●

●
●

●
●

●

●●

●
●●

●

●
●
●●●
●●

●

●

●

●●● ●● ●●●

●
●

●
●●

●

●

●
●

●●●

●

● ●●
●
●

●
● ●
●
●● ● ●

●

●● ●●

●

●
●

●
●
●

● ●● ● ●●

● ●

●●

●

●
●● ●●

● ●

●
●
●
●

●
●

●
●

● ●

●

●

●
●

●●●●
●●●

●

●

●●● ●●
●

●

●
●

●

●●●
●

● ●●● ●●● ● ●
●

●
●

●

●
●

●
●

●

●●●●●●
●

●● ●●● ●●
●

●

●

●
●
●●

●

●
●

●
●

●●

●

●

●●

●

●
●

●
● ●

●
●●●●

●

●
● ●

●

●
●●● ●●

●

●

●

● ●

●
●●● ●

●

●●

●

●

●

●
●

●●
●●

●

● ●
●

● ●●●
●

●●

●

●
●

●

●

●●

●●

●

●

●●
●

●●● ●
●● ●

● ● ●

●

●

●

●●●
●

●
●●

●
●

●
●●

●
●● ●●
●

●

●

●●● ●
●●

●● ● ●

●

●
●●
●●●

● ●

●

●● ●●

●

●

●●
●
●●●

●

● ●●●●

●
●
●●● ●

●

●
● ●●

●●● ●
●●● ●

●

●

●

● ●

●

●
● ●

●
●●

●● ●
●●

●
●●● ●●

●

●● ●
●

●

●●

●

● ●
●

●● ●●

●

●

●●

●
●

●
●●

●
●● ●●

●● ●●

●

●
●

●

●

●
●

●●
●

●

●● ●●

●

●
●●

●
●●●

●

●●

●

●●

●● ●●●

●

●
●
●

●

●
●● ●●●●

●

●

●●
●

●● ●

●

●
●
●
●● ●●
●

●●
●●
●●

●

●
●

●●
●●●

●
●
●

●● ●

●
●

●

●● ●

●

●
●

●●
● ●
●
●

●●

●

● ● ●● ●●●●
● ●

●

●●
●

●
●

●●●●
●

●●
●
●● ●●●

0.0 0.4

0.54

IAR

●

●

●

●●
●●

●

●

●

●
● ●

●●
●

●

●

●
●

●●

●

●● ●

●●

●

●
●

●●

●●

● ●●
●

●●

●

●

●
●

●

●
●

●

●

●
●●

●●

●

●

●
●●
●

●

● ●

●●

●
●

●

●

●●●●
●
●

●

●

●

●
●

●●

●●●●●

●

●
●

● ●

●

●

●

●●●●●
●
● ●
●

●

●
●

●

●
●●

●

●
●

●

●
●●

●●

●

●

●●

●

●
●

●
●

●

●

●
●
●

●

●

● ●

●
●

●

●
●
●●

●

●●

●●●

●
● ●

●
●

●
●●●

●

●●

●

● ●

●
●●

●●
●

●

●

●●●

●

●

●

●
●●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●
●

●

●

● ●●●
●●

●
●

●●●

●
●

●● ●
●

●

●

●

●

●●
●

●
●

●

●●●
●

● ●

●

●

●

●

●

● ●

●

●

●●

●

●

●

●

●●

●

●

●
● ●

●

●

●
●●

●●● ●

● ●
●● ●

●
●

●

●

●●
●
●

●

●

●

●

●

●
●

●●

●

●● ●
● ●

●●
●

●

●

●
●

●

●

●

●

●

●●
●

●
●

●

●●
●

●●

●

●●●

●

●

●

●
●

●

●●
●●

●

●

●

●
●

●

●
●

●
●●

●

● ●●

●

●
●●●

●
●
●

●

●

● ●
●

●

●

●

●
●

●●●
●
● ●
●

●●

●

●
●

●●

●

● ●●

●
●

●
●●
●

●●

●

●●
●

●

●●

●

●

●

●●
●

●

●

●
●● ●●

●

●

●

●
●

●

●

●

●

●

●
●

●●
●

●●●

●
●

●

●

● ●

●●
●●

●

●

●

● ●●

●●

●

●

●
●

●
●
●●

●

●

●
●

●●●

●●

●●●

●

●
●

●

●
●

●
●

●

●

●

●
●

●

●

●

● ●● ●
●

●●●

●

●

●

●

●●●

●
●

●●

●

●

●

●
●●

●

●

●
●

●●●

●

●●

●

●

●

●

●

●
●●

●

●

●●●●

●
●

●
●

●●

●

●

●

●

●●

●
●

●
●

●

●

●

●
●●

●

●

●●●

●●
●

●●●●
●●
●●
●

●

●●

● ●

●

●

●●
●

●

●

●
●

●

●

●

●

●●

●

●

●

●●
●

●

● ●
●

●●

●

●
●

●
●
●●

●

●
●
●

●●

●

●●

●

●●●

●
●
●

●●●●

●

●

●

●
●

● ●●

●
●

●
●●

●

●

●

●

●
●
●●●

●

●

●

●
●●● ●●●
●

●
●

●
●
●

●
●

●

●

●

●

●●

●●

●

●

●
●●●●

●

●

●

● ●

●

●
●

●
●

●

●

●

●

●

● ●
●

●

●

●
●●●●

●

●

●●●●

●
●

●

●

●

●

●

●

●

●

●

●
●

●●●●●

●

●

●
●

●

●

●
●

●

●
●

●

●

●

●

●
●

●

●
●

●
●

●●
●

●●
●

●

●

●
●

●●

●

●

● ●

●

●

●

●
●●

●
●●●

●
●

●

●
●

● ●

●
●

●

●

●

●

●

●

●

●●

●

●●
●

●

●
●

●●
●●

●

●●

●

●

●

●

●

●●●

●
●

●●

●

●
●

●●●

●
●

●
●
● ●

●

●

●

● ●

●

●
●

●

●

●

●
●

●

●

●

● ●●
●●●●

●

●

● ●

●

●

●●

●
●
●●
●
●●
●●
●●●

●●

● ●

●●

●

●
●●

●

●

●
●
●

●

●●●●

●●●

●●

●
●

●●●

●

●

●
●

●

●

●

●

●

●

●● ●●●
●
●

●
●●

●●
●● ●

●

●●

●

●●

●●●

●

●

●

●

●

●
●
● ●
●●

● ●●
●

●●●

●

●

●

●

●
●●

●

●

●

●

●

●

●

●

●●
●●

●

●●●

●

●

●

●
●●
● ●●
●●

●●
●

●● ●

●

●● ●

●

●

●

●●●

● ●●

●
●

●
●

●
●●●●

●

●

●

●●

●

●
●

●
●

●
●

●●●

●

●
●

●

●● ●

●

●
●●

●

●

●

● ●

●
●●

●

●●
●
●

●

●●●●●

●

●

●

●

●

●●

●

●
●

●●●
●

●

●●●
●

●

●
●

●●
●

●

●

●●
●
●

●
●●

●●●
●

●
● ●

●

●

●

●

●

●

●
●●

●

●
●

●●●

●

●●
●●
●

●

●

●

●

●

●
●
●

●●

●

●

●

●
●●●
● ●

●●
●

●
●

●

●

●

●
●

●
●
●
●

●●

●

●

●●

●●

●

●

●
● ●

●
●

●

●

●●
●
●

●

●
●●

●●

●
●●

●
● ●●●●

●

●

●●●●

●

●

●

●●

●

●
●

●

●●

●

●

●●

●

●

●

●●

●

●

●
●

●

●

●

●

●

●

●
● ●

●
●

●

● ●

●

●

● ●

●
●
●

●
●

●
●

●

●
●

●
●●

●

●

●

●

●
● ●

●

●

●

●

●

●●●

●
●

●
●

●

●

●

●

●
●

●

● ●● ●●

●

●

●

●

●

●

●
●
●●

● ●

●

●

●●

● ● ●

●●
●
●

●●

●●

●

● ●

●

●
●●

●●●

●

●●
●

●●

●

●

●

●

●

●
●

●●●
●

●
●●●
●

●

●

●

●

●●
●

●●

●

●

●

●

●
●
●

●

●

●●
●

●

●

●

●
●

● ●

●●

●

●●

●●●●

●

● ●

●●

●●●
●

●

●●

●

●
●●

●●

●
●●

●

●
●

●

●●

●

●

●
●●
●

●●

●

●

●

●

●
●●

●●

●

●

●
●

●
●

●
●

●●●●

●

●●●●●●

●
●

●
●

●

●●
●

●

●

●

●

● ●
●

●●
●

●
●

●

●●

●

●
●

●
●

●

●

●

●

●●●●●
●

●

●

●

●

●●
●

●

●

●

● ●

●● ●

●

●●

●
●

●

●●

●●●
●
●

●
●

●●●
●

●●

●
●

●

●

●●●●●
● ●●

●

●
●

●
●

●

●

●

●

●

●

●

●
●

●

●

●
●●

●

● ●
●

●

●

●
●

●

●

●

●●

●

●

●

●
●

●●
●

●

●

●●●

●

●

●

● ●●
●
●

●

●

●●
● ●
●●

●●

●

●●
●

●

●

●
●

●
●

●

● ●●
●

●
●

●

●
●

●●

●
●

●●
●

●

●●
●

●

●

●
●
●●●

●
●●●

●

●

●

●●

●

●●●●●●

●

●
●
●

●

●

●
●

●
●●

●

●
●

●
●●

●

●●
●

●

●

●

●

●

●●

●●

●
●

●

●●

●●●
●
●●

●

●

●

●

●●

●

●

●●

●

●

●

●
●
●●●

●

●

●●

●

●

●

●

●

●

●●● ●
●

●●

●
●

●

●
●

●●●
●

●

●

●
●

●●
●

● ●
●

●●●
●

●

●

●

● ●

●

●

●

●

●●

●

●

●

●
●●●

●●

●

●

●
●

●

●●

●
●

●

●

●
●●

●
●

●

●

●

●

●

●

●

●
●●

●
●
●

●●●●
●●
●●●● ●

●

●●
●

●

●

●
●

●
●
●●
●

●

●●
●●

●

●

● ● ●
●

●
●

●

●
●

●

●

● ●●●●
●●

●

●
●

●●●
●

●
●

●●
● ●

●● ●
●●●●●●

●●
●●

●●
●●●●●

●

●● ●
●●●

●

●●●●●
●
● ●●

●
●

●●●
●●●● ●

● ●
●●●●

●●
●●

●

●●
●
●●

●
●●●

●●
●

●●

●

●●●●●
●●●●

●●
●● ●●

● ●●●

●

● ●●●●
●●

●●
●

●
●

●●

●●●
●
●●●

●
●

●
●

●

●

●
●●●

●
●

●

●
●

●

●● ●
●

●
● ●●

●●●

●
●●●●

●
●

●●

●

●●
●

●
●

●●●● ●

●
●

●●
●

●
●

●

●

●
● ●

● ●●●●●
●●

●●
●

●
● ●

●

●

●

●
●

●
●

●
●

●●

●

●

●
●● ●

●●●●●
●
●●●

●
●

●

●
●

●

●● ●

●

● ●● ●●
● ●● ●
●●●
●

●

●

●

●
●

●

●● ●●

●

●
●●

●

●●●●●
●●●

●

●●
●●

●●
●●
●
●
●

●
●

●●
●●

●

●

●
●●●●

●●● ●●
●

●

●●
●

●
●●
●●●●●

●
●

●●

●●

●

●● ●
●

●●
●

● ●●●
●
●●

●
●

●●
●●

●

●

●
●●●●●●

●

●●
●

●

●

●

●

●

●● ●●

●

●●
●

●●●●●●
●
●

●
●
●

●

●●
●●

●

●
●

●
●

●●● ●

●
●

●●●●
●●
●

● ●●●●
●● ●●●●●●

●●
●

●●
●

●●
●●●● ●

●
●

● ●

●

●●●
●
●
●

●
●●●●

●

●●
●

●
●

●●●●
●●● ●●●
●

●●
● ●

●

●

●●
●●●●●●●●

●

●

●●●
●

● ●●
●

●

●

●●● ●

●

●● ●●●●●●●

●

●●
●

●●●●●
●
●●●

●

●●
● ●

●●

●

●●●● ●

● ●

●●

●

●●
●

●●●●●
●

● ●

●

●●●●

●

●●●●●●

●
●

●●
●

●●
● ●

●●
●●●●●●●

● ●

●

● ●●

●

●
●●●

●
●●

●●● ●●
●●● ●

●

● ●●●●

●

●
●●

●●

●●●

●
●

●

●
●

●

●●
●●

●

●●

●

●●●
●

●

●

●
●

●

●

●
●●●●●

●● ●
●

●●●●●●●●

●

●●●●●●
●

●

●●●●

●
●●●
●● ●
●
●●●

●

●●

●
●

●

●
●

●

●

●
●

●●●●●

●
●
●
●●

●
●● ●

●

●

●
●

●

●

●

●
●

●

●

●

●

●
●●●●

●●●●●
●●●●● ●
●●
●

●

●

●
●●

●
●●

●

●● ●●●●
●

●

●

●
●

●

●●
●●

●
●

●●● ● ●

●

●
● ●

●

●●●●
●

●●● ●●

●
●● ●●

●

●
●

●

●

●
●

●
●

●
●

●

●

●

●●●●
●

●

●

●●
●
●●●●●●●●●●●●●

●● ●

●●

●●●●●
●

●

●
●
●

●

●●●●

●●
●
●●
●●
●
●●

●
●●●

●●●
●

●
●●●

●
●

●

●

● ●
●● ●●●● ●●

●●

●
●●

●●●
●

●
●●●●●●

●

●●

●
●●

●

●●●

●

●

●

●● ●●
●●●●●

●●

●
●

●
●●●

●
●●

●

●
●

●●●●

●

●
●●

●●●
●
●

●

●
●

●
●●

●●

●
●

●●
●●

●

●
●

●
●●

●
●●

●●●●●
●

● ●●●

●●

●●●
●●

●●●●

●

●

●●● ●

●
●● ●●

●●
●

●●●●
●

●●●●● ●
●

●●

●

●●
●

●

●

●●●
●

●
●●●●

●

●

●

●●●●

●

●●
●
●

●●
●

●

●●

●

●● ●●●
● ●
●

●●●●●
●●

●

●●
●

●

●●●
● ●●

●

●● ●

●

●

●●
●●● ●●●●● ●●● ●

●

●●
●

●●
●●●
●
● ●●●

●●● ●●

●

●●●
●

●

●

●●●●●●●
●

●●●

●

●●●●●

●

●●●●

●

●●●●
●

●●●●

●

●
●

●
●
●
●●

●●
●

●

●
●●

●
● ●

●

●
●

●
●

●

●
●●

●

●
●
●
●

●

●●●

●
●●●

●
●●●

●
●

●

●

●

●
●

●

●
●

●● ●

●

●●●
●

●●

●●
●

●
● ●

●

●
●

●●●

●

●
●

●

●

●

●
●

●●
●

●

●●● ● ●● ●

●

●●

● ●●●
●●

●

● ●● ●
● ●●
●

●

●

●

●●
●

●
●●●●
●

●

●
●

●

●
●
●●● ●●●

●

●
●

● ●●●●●

●

●
●

●●

●

●
●
●
●

●

●
●

●

●

●

● ●●●
●

●●
●

●

●● ●
●●●● ●

●

●

●●●●

●

●
●●● ●
●●

●

●

●

●
●

●
● ●
●
●
●

●●
●●●●●
●

●●
●

●

● ●●

●

●●●

●
●
●●●●●●●●

●
●●●●
●
●

●●
●●

●
●●●

●

●●

●
● ●

●

●

●

●
●

●
●●●

●●
●● ●

●

● ●●●●●
●
●
● ●●● ●●●

●

●
●

●
● ●●● ●

●
●●

●
●

●
●

●

●●●●●●
●●

●

●

●

●●●
●

●●
●●●●●●

●
●

●

●

●

●●
● ●●●● ●

●

●
●

●
●

●

●

●●
●

●

● ●●
●
● ●
●

●●
●
● ●

●
●●

●

●
●

●

●

●●●●●
●
● ●

●

●
●

●●●●●
●

●●

●
●●●●●

●●

●

●

●●
●

●
●●

● ●●

●

●

●

●

●●●●●

●

●●●

●

●
●

●
●●

●●

●

●
●●

●● ●●●●●●●●●●
●
●●●●

●

●
●

●
●●●●●

● ●
●
●

●●●●●
●

●●●●

●

●●●●

●
●

●
●●●●●●●●

●

●●

●

●
●
●
●● ●●●●●●
●

●●●
●

●
●

●

●

●●●●

●

●●●●●●
●●●●●

●●●●
●

●●
●● ●

●
●●●

●

●
●

●

●

●
●

●●

●

●●
●

●

●

●
●●●
●●

●●
● ●

● ●

● ●●
●

●

●

●

●●

●

●

●●●●●●

●

●● ●●●●

●

●

●

●●

●

●●

●
●

●

●●

●

●

●

●
● ●●

●●● ●

●

●
●

●
●

●

●

●

●

●

● ●●

●

●
●

●
●●●●●

●

● ●

●●●● ●●

●

●

●● ●●●

●

●

●●

●

●●

●

●

●

●

●

●

●

●

●

●

● ●
●
●

● ●

●

●

●

●

●●●
●
●●

●

● ●

●

●●●●

●
●

●
●

● ●●

●

●

●

●●

●

●

●

●●●●

●

●●●

●
●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●● ●●

●

●●

●

●●●
●

●

●

●

●

●●

●

●

●●

●

●

●

●

●

●

●●

●

●

●●●● ●

●

●

●

●

●

●

●

●
●

●

●●

●

● ●

●

●

●

●

●

●●
●
●●

●

●

●●

●

●●

●

●●

●

●●●

●

●●●●

●

●

●

●●

●

● ● ●

●

●
●

●●

●

●

● ●●

●

●

●

●●● ●●●
●

●

●

●

●● ●● ●●● ●

●

●●

●

●●

●

●●

●

●

●●

●

●
●
●

● ●

●

●

●

●

●

●

●

● ●

●

●

●

●●●● ●●● ●●

●

●●●

●

●●

●

●●●
●

●

●

●

●

●

● ●●●●

●

●

●

●●

●

● ●●

●

● ●●●●●

●

●●

● ●

●

●

●

●

●

●

●

●●●●
●

●

●

●●

●

●●● ●●

●

●
●

●
●

●

● ●

●

●

●

●

●●

●

●● ●●● ●● ●●●●

●

●

●

●● ●

●
●

●

●●●

● ●

●

●●● ●

●

●●●

●

●

●

●

●●

●

●●

●

●
●

●

●●● ●

●●● ●● ●

●

●●

●
●

●●●

●

●● ●●

●

●●●

●

● ●● ●

●

● ● ●●●

●

●●

●

●

●

●
●

●

●
●

●

●

●

●

●

●

●

●●●●● ●

●

●●●●●

●

●●

●

●
●

●●●●

●

●

●

●●●
●
●

●

●

●

●

●

●

●

●●

●●●

●

●●

●

●●●

●
●

●●● ●●

●

●●●

●

●

●● ●

●

●●●●●●

●

●●●● ●●● ●

●●

●●

●

● ●

●

● ●●●

●

●

●

●

●

●

●

●
●

●

●

●

●
● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●●

●●

●

●●

●

●●

●

●● ●

●

●

●●●●

●

●

●

●

●

●
●

●

●

●●

●

●●●
●
●

●

●

●

●
●

●

●

●

● ●

●●
●

● ●●

●

●● ●●

●

●

●

●

●

●

●

●● ●●

●

● ●

●

●●● ●●

●

●

●

●

●●

●

●● ●●●●

●

●

●●

●●

●●● ●

●

●●●● ●

●
●

●

●

●

●

●

●

●

●●

●

●●

●

●●

●

●●●

●

●●●●

●

●●

●

●

●●

●

●

●

●

●

●

●

●

●

●●

●

●●● ●●

●

●

●

●●●

●

●

●

●

●●

●

●● ●

●

● ●●●●● ●●●

●

●●●
●
●

●

●●

●

●●

●

●

●● ●

●

●●

●

●

●●

●

●

●

●

●

●

●

●

●

●●● ●●●●●●●● ●●
●

● ●●●●●●

●●

●

●●●

●

●

●

●

●

●

●●●

●

●

●

●●

●

● ● ●

●

●●●

●

●

●

●●

●

●

●

●

●
●●●●

●

●●●●

●

●● ●●●

●

●

●

●

● ●

●

●●

●

●●●

●

●

●●

●

●

●

● ●● ●●●●

●

●●

●

●● ●●●●

●

●

●

●

●

●

●

●

●

●

●● ●● ●

●

●

●

● ●

●
●

●

●

●

●

●

●

●
●

●

●

●

●

●●● ●

●

●●

●

●

●

●
●

●

●●

●

●

●

●

●

●

●

●●●

●

●

●

● ●●● ●●●●

●●
●● ●●●●

●

●● ●●● ●●●

●

●

●

●

●

●

●

●

●

●

●
●

● ●●

●

●

●

●

●

● ●●

●

●

●

●

●

●

●●

●

●

●

●

● ●●●● ●●●

●

● ●●●● ●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●● ●●●

●

●

●

●

●●

●

●●
●

●

●

●

●●

●

●

●

●

●

●●

●

●

●

●

●
●

●●

●
●

●

●

●

●

●

●● ●

●

● ●

●

●

●

●

●

●●●●●

●

●●●

●

●

●

●

●

●

●●● ●●

●

●

●

●

●

●

●● ●

●
●

●

●

●

●

●

●

● ●●●●

●

●●●●

●

●

●●

●

●

●
●●
●

●

●●

●

●

● ●

●

●

●

●

●

●

●●

●
●

●

●

●

●

●

● ●●
●

●

●
●

●●● ●●●●

●

●

●● ●

●

●● ●● ●

●

●●

●

● ●

●

●●

●

●

●

●●

●

● ●

●

● ●●

●

●● ●

●

●●

●

●

●

●

●●

●

●

●

●

●● ●

●

●

●

●

●

●●

●

● ●●

●

●

●

●

●●●

●

●

●●●

●

●●●

●

●

●

●

●

●● ●●

●●

●

●

●

●●

●

●

●

●

●

●●

●

●●

●

●

●

●

●

●

●

●● ●

●

●●

●

●

●

●●

●

●●

●

●●● ●●

●

●

●

●

●

●

●

●●● ●●●●●

●●

●
●●

● ●
● ●●●●●

●

●
●
●●

●

●●

●

● ●

●

●

●

● ●

●

●

●

●
●

●

●●●●●●

●

●●●

●

●

●

●● ●●●

●

●● ●●● ●

●
●

● ●●

●

● ●
●

●●

●

●

●

●

●

●●

●

●●

●

●

●

●● ●●●

●

●

●

●

●●

●

●

●●●

●

●

●

● ● ●● ●●●●

●

●●●

●
●

●●

●

●●●

●

●●●●●●●

●

●
● ●●●

●

● ● ●

●

●

● ●

●

●

●

●●●

●

●

● ●● ●●●●

●

●

●

●●● ●

●

●● ●● ●

●

●●

●●

●

●

●

●

●

● ●●

●

●

●

●

● ●

●

●

●●

●

●●● ●●

●●

●● ●

● ●●

●

●●

●●

●
●

●●●●● ●●

●

●

●

●
●●●●●● ●●●●

●

●
●

●

●●

●●●

●

●● ●●

●

●

● ●●●
●

●●●●

●

●

●●●●●

●

●●

●

●●●● ●

●

●●

●

●

●

●●●●●●●●●

●

●

●

●●●

●

●● ●●

●

●●

●

●

●

●

●
●

● ●●●

●

●●

●

●●

●

●●●●

●

●

●

●

● ●

●●
●

●

●

●●
●

●

●

●

●

●

●●●

●

●

●

●● ●●

●

●●

●

●

●

●

● ●

●

●
●
●

●

●
●

●

●

●

●●

●

●●●●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●● ●

●●● ●

●

●
●

●● ●

●

●

●

●

●

●

● ●

●

●

●
●

●
●

●

●

●

●
●

●

●

●●

●

●

● ●

●

●●

●

●

●

●

●

●●

●
●

●

●

●

●

●

●

●

●
●

●
●
●

●●
●

●

●

●

●

●
●

●

●

●

●

●
●

●● ●

●

●
●
●

●

●
●
●
●

●

●

●

●

●
●

●

●

●

●

●●

●

●

●
●

●

●

●● ●●

●

●

●

●

●●
●

●

●

●

●

●

●

●

●

●
●

●
●

●

●

●
●

●

●

●

●

●
●

●

●
●

●

●

●

●●

●

●
●

●

●
●

●
●

●●
●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●
●

●● ●

●

●

●

●
●

●
●

●

●
●

●●
●

●
●

●●

●

●

●
●

●

●

●●

●

●

●

●

●
●

●

●●
●

●

●●

●

●

●

●

●
●

●

● ●

● ●●

●

●

●

●

●

●

●●

●

●

●

●
●

●

●
●

●

●

●

●

●
●

●

●

●

●

●

●

●

● ●●

●

●

●●

●

● ●

●

●

●

●

●
●

●
●

●

●

●

●●

●

●

●
●

●●● ●

●

●

●

●
●

●

●●

●

●
●

●
●

●●

●●
●

●

●
●

●

●●

●●
●

●

●
●

●

●

●

●

●

●●

●●

●

●

●

●

●

●

●
●

●

●
●

●
●

●

●

●
●

●

●

●
●

●

●

●●

●

●

●

●

●

●
●
●

●

●
●
●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●
●

●
●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●
●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●
● ●

●

●

●

●●

●●

●

●

●

●

●

●

●

●

●
●

●

●

●●

●●

●

●

●●

●
●●●

●

●

●

●

●
●

●

●
●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●
●

●

●

●

● ●
●

●

●

●
●

● ●

●

●
●

●

●

●

●

●

●

●

●

●

● ●

●
●

●

●

●

●

●

●

●

●●

●

●

●

●
●

● ●●

●

●

●

●

●

●

●

●

●
●

●●

●●

●

●

●

●

●
●

● ●

●

●

●

●●

●

●

●

● ●

●

●
●

●

●

●

●
●●

●

●
●

●
●

●

●

●
●

●

●

●

●

●

●
●

●

●

●●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●
●

●

●
●

●

●

●

●

●●
● ●

●

●

●

●

●

●

●

●

●●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●
●

●

●
●

●
●

●

●
●

●
●

●

●

●

●

●

●

●

●

●

●

●

●
●

●
●

●

●
●

●

●

●

●

●
●

●

●

●●

●

●

●

●

●

●
●

●

●
●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●●

●
●

●
●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●
●

●●

●

●

●

●

●

●

●

●

●●

●

●

●

●● ●

●

●

●
●

●

●
●

●
●

●●

●

●

●

●

●

●

●● ●

●

●

●

●

●

●

●
●

●

●

●

●

●
●

●●

●
●

●

●

●

●

●
●

●

● ●

●

●
●

●

●

●

●

●

●

●

●

●

●●

●

●

●
●
●●

●

●

●●
●
●

●

●

●

●
●

●

●

●
●

●
●

●

●

●

●

●

●

●
●

●

●
●

●

●
●

●

●

●

●●
●●

●

●

●

●

●

●

●

●

●
●

●●

●

●

●

●

●

● ●

●

●
●

●

●

●

●

● ●

●

●
●

●

●

●

●

●

●●

●

●

●

●

●

●

●

● ●●

●

●

●

●

●

●

●●

●●
●

●

●● ●

●

●

●

●
●

●
●●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

● ●

●

●

●

●

●
●

●

●

●

●
●

●

●

●

●

●
●

●●

●
●

●

●

●

●

●

●

●

●●

●

●
●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●
●

●
●

●

●

●

●

●

●

● ●
●

●

●

●

●

●●

●

●

●

●

●

●

●

● ●●●

●

●●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●
●

●

●

●

●

●

●

●

●
●

●

●

●

●

●
●

●●

●

●

●

●
●

●●
●

●

●

●

●

●

●

●
●

●
●

●

●

●

●

●

●

●

●

●●

●

●

●
●
●

●

●

●

●
●

●

●●

●

●

●

●

●

●

●

●

●

● ●●

●

●

●

●
●

●
●

●

●

●

●

●
●

●

●

●

●

●

●
●

●
●

●

●

●●

● ●
●●●

●

●

●

●

●

●

●

●
●

●

●

●
●

●
● ●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●●

●

●
●●

●

●

●

●
●

●

●
●

●

●

●

●
●

●

●

●

●

●
●

●
●

●

●

●

●

● ●

●●

●

●

●

●

●●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●
●●

●
●

●

●

●

●

●
●

●

●

●

●

●

●
●

●

●
●

●
●

●

●●
●

●●

●
●

●●

●

●
●

●

●●

●

●

●

●

●

●

●
●

●

●●

●

●
●

●

●

●

●

●

●
●

●

●

●

●
●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●●

●
●

●

●

●

●
●

●

●
●
●

●

● ●

●

●

●

●

●

●

●

●●
● ●

●

● ●

●

●

●

●
●

●

●
●●

●
●

●

●

●

●●●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●
●

●

●

●

●

●

●
●

●

●●

●

●

●

●

●

●

●

●

●

●

●
●

●

●●
●

●

●
●

●●

●

●
●

●

●

●

● ●
●

●

●

●

●

●

●

●

●●

●

●

●

●

●
●

●

● ●

●
●

●
●

●●

●

●

●

●
●

●●

●

●

●

●

●

●

●

●

●
●●●

●

●

●

●

●

●

●

●

●

●●

●●

●

●
●

● ●

●

●

● ●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●
●

●
●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

● ●

●
●

●
●

●

●

●

●
●

●

●

●

●
●●

●

●

●●
●●

●

●

●

●

●
●

●
●

●

●
●

●
●

●
●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●
●

●

●

●

●●

●

●

●●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●
●

●

●
●
●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●
●●●

●
●
●

●

●

●

●

●

●

●

●

●

●●
●
●●
●

●●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●●

●●

●

●

●

●
●

●

●

●
●

●

●
●

●

●

●

●●

●

●

●
●

●

●●

●

●

●

●

●

●
●

● ●

●

●

●

●

●●

●

●

●

●

●

●●

●

●●

●

●

●
●

●

●●

●

●
●

●

●●●
●

●

●
●

●●
●●●

●

● ●

●
●

●

●

●

●
●

●●

●
●
●

●

●

●

●

●
●

●
●

●
●●

●
●

●
●●

●
●

●
●

●●●

●
●●

●
●

●
●
● ●

●

●

●

●●

●●
●

●

●

●

●

●

●
●

●
●

●
● ●

●●●
●●

●

●
●
● ●

●
●●●●

●

●

●

●●

●
●

●
● ●

●

●

●
●
●
●●

●● ●

●

●
●●

●
●

●

● ●

●

●●●●●

●
●

●

●
●

●

●●
●

●

●

●
●●

●
●

●●●
●

●

●

●●

●
●

●
●
●

●

●●●

●

●
●●

●
●

●
●

●●

●●

●
●

●

●

●
●

●

●
●

●
●
●

●
●●

●
●

● ●
●

●
●●

●
● ●

●
●

●

●

●
●●
●
●
●

●

●
●●

●

●
●

●

●●
●

●

●

●
●

●

●
●

●

● ●
●

●
● ●● ● ●●

●

●

●●
● ●
●

●●●

● ●
●

●

● ●
●●

●●
●
●

●

●

●

●

●
●

●

●
●●●

●●●

●

●
●

●●

●
●

●●

●
●

●
●

●
●●

●●●
●

● ●
●

●
●

●
●

●

●
●
●

●

●●
●●

●
●●

●

●
●●●
●

●
●

●

●
●

●

●

●
●

●

●

●
●

●
●

●

●● ●

●
●
● ●

●
●

●●●●●

●

●
●

●

●

●
●

●

●

●
●

●●

●
●
●

●

●

●
●

●
●
●

●

●

● ●● ●●
●

●
●

●
●

●●

●

●

●●

●

●

●●

●

●

●
●●

●●●

●●
●

●

●

●
●

●●
●

● ●

●

●

●

● ●
●

●
●●

●

●
●●●●●

●●

●

●

●
●●●

● ●

●●

●

●● ●
●

●

●

●

●
●●

●

●

●

●
●

●
● ●●●●

●

●

●
● ●
●● ●

●
●
●●●●

●
●

●

●
●●●●●

●

●

●

●●
●

●

●
●

●●

●●
●

●

●

●

●
●

●● ●●●

●
●
●● ●●●
●

●

●
●
●

●

●

●

●

●● ●
●

●●●
●

●
●

●
●

●●●
● ●●

●

●

●●
●

●●●

●

●

●

●
●

●

●

●
●●

●

●

●
●
●

●

●
●

●

●

●●
●

●
●

●

● ●
●

●

●
●
●
●

●●●
●●

●

●

●
●

●●

●

●

●

●

●

●

●
●
●

●●

●

● ●

●

●
●

●
●

●

●●

●
●●

●

●● ●●

●

●
● ●

●●●
●

●
●

●

●

●
● ●

●●●
●

●
●

●

●

●

●
●

●

●

●

●

●●

●
●

●
●
●●

●
●

●
●●

●

●

●●●
●●

●

● ●
●

●●
●

●

●●

●●
●●

●

●● ● ●●
●

●

●●

●

●

●

●
●
●

●

●

●

●

●●
●●

●

●

●

●

●●

●●

●

●

●●

●

●

●
●●

●
●

●

●
●

●

●●
●

●
●●●

●
●
●
●●

●

●
● ●

●
●

●

●

● ●
●

●
●●
●

●●

●●●

●

●

●
●
●●●

●

●
●●
●

●●
●●●
●

●

●●

●
●
●

●
●
●

●
●

●

●
●

●●

●

●●

●

●

●

●
●

●●

●

●

● ●●●

●

●
●●

●

●
●

●

●

●
● ●

●
●●

●
●●

●
●

●●

●

●
●

●● ●

●

●

●

●●

●●

●●●
●

●
●●
●

●

●

●
●●
●●

●
●●

●
●

●● ● ●●●

●

●●

●
●

●

●●

●

●

●

●
●

●

●
●

●

●

●

●
●●

●

●

●
●

●

●
●●●

●

●
●

●
● ●●

●
●
● ●

●

● ●

●

●

●
●

●

●●

●

●●
●

●
●

●

●
●●●

●

●
● ●

●

●● ●●

●

●

●

●

●

●
●●

●
●

●

●
●

●
●● ●●

●

●

●
●

●

●

●
●
●

●

●

●
●

●●
●

●
●

●

● ●
●

●

●

● ●
●

●
●

●
●

●

●
●

●
●
●

●

●

●

●
●

●

●●

●
●

●

●●
●

●

●
●

● ●
●

●
●

●

●
●

● ●
●

●

●

●

●

●●●

●
●

●
●●

●
●●

●●

●

●●●

●

●

●

●

●●
●

● ●
●●

●

●

●

●●
●

●

●●
●

●●

●●
●

●
●

●

●●
●

●

●

●

●●

●

●
●

●●
●
●

●

●●
●
●

●

●
●

●

●●

●●● ●
●
●

●

●

●●

●

●

●
●

●

● ●
●

●

●●●●
●

●●

●

●

●

●
●
● ●

●
● ●

●

●●●

●●●

●
●

●● ●●

●

●

●

●
●

●

●

●●●
●

●
●

●

●●●
●
●

●

●●●●
●

●●
●

●

●
●●

●●

●

●

●

●
●

●

●●●●

●

●

●

●

●

●●●●

●

●

●●
●

●
● ●
●

●
●

●

●
●

●
●

●

●

●

●
●

●

●
●

●
●

●

●
●

●

●

●

●●
●

●
●●

●

●

●
●

●
●

●●
●●

●
●

●

●
●
●●

●

●

●

●●●
●

●● ●

●
●

●

● ●

●
●

●
●●
●
●
●

●●
●

●

●
● ●

●
●

●●

●

● ●

●
●●

●

●

●
●

●

●

●

●

●●
●
● ●

●
●

●●
●●●

●

●
● ●

●

●

●
●

●

●●

●
●

●
●

●

●
● ●
●
●
●●

●
●●

●

●
●●

●
●
●

●

●●

●

●

●

●

●

●

●

●
●●

● ●●

●

●

●●

●

●
●

●
●
●

●
●

● ●●

●●
●

●

●

●

●●
●

●●

●
●

●

●

●● ●
●

●

●●

●
●●

●

●

●
●

●

●
● ●

●
●

●

●

●●

●
●

●

●●

●

●
●●●

●

●

●

●
●

●

●●●
●

●
●

●

●

●
●

●
●

●

●
●

●
●

●●

●
●

●

●

●

●
●

●
●

●●●●
●●

●

●

●

●

●

●●

●

●●●

●

● ●●
●

●
●

●●

●

●●
●●●

●
●

●

●

●
●●●

●

●
●

●
●

● ●
●

●

●
●
●
●

●
●●

●●●

●●

● ●

●

●●
●
●

●

●

●
●

●

●
●

●
●

●

●

●●
●
●

●
● ●
●●

● ●●
●● ●● ●

●●

●
●●
●
●

●
● ●

●

●●

●

●

●●

● ●●

●
●●

●
●
●
●

●
●

●●

●●
●

●

●

●

●

●

● ●
●

●
●●

●
●

●●

●

●

●●
●

●
●

●●●

●
●

●

●

●● ●

●

●

●

●●
●
●
●
●
●
● ●

●●

●●
●

●
●

●

●

●

●
●

● ● ●

●
●

●
●

●
●●
●

●

●

●

● ●
●

●

●

●

●●

●●

●

●

●

●
●

●
● ●

●
●

●

●●

●

●● ●
●

●

●

●
●

●
●●

●

●

●

●

●

●●
●
●● ●

●

●●
●

●

●
●
●
●●

●

●

●●●
●●

●

●● ●
●●

●

●
●

●
●

●
● ●
●●●

●

●●

●●

●

●
●

●
● ●
●

●

●● ●●

●

● ●
●

●

●

●
●●

●
●●

●

●

●●●●

●

●

●

●●

●

●

●

●

●

●
●

●●●● ●
●●

●
●

●

●

●
●

●●
●
●

●

●

●

●

●●

●

●

●

● ●
●

●

●

●

●● ●
●● ●

●

●

●●

●
●

●

●

●●

●
●

●

●

●

●

● ●
●

●
●

●

●

●

●
●●

●

●●●

●●

●●

●

●
●

●

●
●

●
●

●

●●

●
●

●

●
●

●

●

●
●

●
●

●

●

●

●
●●

●
●

●
●

●

●

●●

●●

●

●

●
●

●
●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●●●

●

●

●

●
● ●●●

●
●
●

●●
●

●●

●

●●●

●

●
●

●
●●

●
●●

●

●
●

●●

●

●

●

●

●

●

●●
●

●

●

●

●
●●

●●
●

●

●● ●●

●

●

●

●●●

●

●

●
●

●
●

●

●

●

●

●

●

●
●

●

●

●●●●
●

●

●

●

●
●

●

●

●●
●

●

●

●
●

●

●

●
●

●

●

●

●

●

●
●

●

●

●●
●●

●
●

●

●

●

●
●

●
●●●

●

●
●
●

●

● ●

●

●

●

●●

●●
●

●

●

●

●

●●
● ●●

●
●

●
●

●
●

●

●

●●

●

●● ●
●

●
●

●

●
●

●
●●

●●
●

●

●

●

●

●

●●

●●
●

●

●

●

●

●

●

●●

●

●

●
●

●●

●

●

●

●

●
●

●●

●

●

●

●

●

●●●

●

●
●

●
●

●

●

●●

●

●

●

●

●

●

●

●●●

●

●

●

●
●

●
●

●
●

●●

●

●

●

●

●

●

●

●
●

●
●●

●
●

●

●

●
●●

●

●

●

●●●
●
●

●
●

●

●

●
●

●

●●●

●

●

●

●

●

●
●

●

●
●●

●
●

●
● ●

● ●
●

●
●

●●

●

●●
●

●

●

●

●
●

●●●●
●

●

●
● ●

●

●

●

●

●

●
●●
●

●

●

●

●

●●
●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●
●

●

●

●

●

●

●●
●

●
●

●

●

●

●

●
●

●

●

●

●

●

●

●
●

●

●

●

●
●

●

●

●●
●

●●
●

●

●
●●

●

●

●

●

●

●●

●●

●

●

●

●

●● ●

●

●
●

●

●
●

●●●

●●
●

●

●

●

●

●

●●

●

●
●

●
●

●

●

●●
●

●

●
●

●

●

●
●● ●● ●●●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●
●

●

●
●

●

●

●

●

●

●

●
●

●

●

● ●
●

●
●

●

●
●
●

●

●●
●

●
●
● ●

●

●

●

●

●

●

●

●

●
●

●

●

● ●

●●
●

●

●
●

●

●

●

●

●

●

●

●

●
●

●
●

●

●
●

●
●

●
●

●
●

●●

●
●

●

●
●●
●

●
●

●

●

●
●

●
●

●
●●

●

●

●

●

●●

●

●

●

●

●

●

●

●
●●

●
●

●

●

● ●

●

●●●●
●

●
●

●
●
●●
●

●

●

● ●
●

●●

●

●
●●

●●

●

●

●
●

●

●
●

●

●

●

●
●●

●●

●
●

●

●
●

●
●●

●

●
● ●

●

●

●●

●
●●

●

●

●
●

●
●

●●
●

●

●
●

●●

●

●
●
●

●

● ●●

●

●

●
●

●

●
●

●
●●

●

●
●

●

●

●●
●

●

●●

●
●
●

●
●●

●

●● ●●●

●

●
●

●

●

●

●

●

●

●
●

●

●

●
●

●

●

●

●
●

●

●

●
●

● ●
●

●

●

●

●

●

●

●

●

●

●
●

●

●
●
●
●

●

●

●

●

●

●
●
●
●●

●

●

●

● ●●●
●

●

●

●

●

●
●

●●● ●

●

●

●

●

●
●

●

●

●●

●

●●

●

●

●

●

●

●

●

●

●
●

●

●

●

●
● ●

●

●

●●

●

●
●

●●●
●

●

●

●●

●

●

●

●

●

●
●

●●●

●

●●
●

●

●

●

●

●

●
●●

●

● ●
●●

●●

●
●

●● ●
●

●

● ●●

●

●

●●

●

●

●

●

●

●●
●

●

●
●●

●

●

●
● ●
●

●

●●

●●

●

●●

●●

●

●

●
●

●●● ●

●

●
● ●
●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●
●

●

●
●

●
● ●
●

●

●

●
●●●●

●

●

●

●

●

●
●

●

●

●●

●

●

●●●

●
●

●

●

●

●

●

●

●

●
●●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●
●

●

●

●

●●

●●●●● ●

●

●

●

●

●
●

●
●●

●
●

●

●

●●

●

●

●

●

●

●

●

●●●
●

●●
●

●
●

●
●●

●

●

●

●

●●
●●
●

●

●

●
●●

●

●

●

●
●

●
●
●
●●

●

●

●
●

●

●

●

●

●

●

●

●
●

●

●
●●
●

●

●

●

●

●

●

●

●

●●

●●
●

●

●

●

●

●

●

●
●

●

●

●●
●●

●

●

●
●

●

●

●

●
●
●

●●
●

●

●
●

●

●

●

●●

●

●
●●●

●
●
●

●

●

●
●

●

●

●

●

●

●

●●

●

●

●

●

●
●

●
●

●

●

●
●

●

●

●
●

●

●●
●●

●

●

●

●

●●

●
●

●

●

●
●

●

●

●●●

●
●

●

●
●

●

●
●
●●

●

●

●

●
●

●

●
●

●
●●

●●●

●
●

●

●

●

●●

●

●

●
●

●

●

● ●

●

●
●
●

●

●

●

●

●

●

●

●

●●

● ●●●

●●●

●

●

●●●

●
●

●

●

●
●

●

●
●

●●
● ●

●●

●

●●
●

●

●
●

●

●

●

●

●
●

●

●

●

●

●
●

●

●

● ●
● ●● ●

●

●

●

●

●

●

●●

●

●
●

●
●

●
●

●

●

●●

●

●

●
●
●●

●

●

● ●●

●

●

●
●

●

●

● ●

●

●

●

●

●

●

●
●

●
● ●● ●

●

●●

●

●

●

●

●

●

●
●

●

●

●●
●

●

●
●●

●
●●

●
●

●

●

●

●●

●●

●

●

●
●

●
●●●

●

●●●

●

●●

●

●

●

●

●
●

●
●

●●
●

●

●

● ●

●

●●
●
●

●

●

●

●

●

●
●

●

●

●● ●●

●

●
●

●

●●

●

● ●

●

●● ●
●

●

●

●

●

●
●

●

●

●

●
●●

●●

●

●

●
●

● ●

●

●

●●

●

●●

●

●

●●●●

●

●

●

●●

●

●

●

●
●

●
●

●●●

●
●

●

●●
●●

●

●

●●
●

●

●

●●

●

● ●
●

●

●●●

●

●

●

●

●●

●
●

●

●

● ●●●
●●●●

●

●

●

●

●

●

●

●

●
●

●

●

●
●●

●

●

●
●

●

●
●●

●

●
●

●
●●

●
●

● ●

●

●

●

●

●

●

●
● ●●●

●
●

●

●

●

●●

●

●

●

●

●

●

●

●●

●●

●
●

●

●
●

●

●

●

●

●

●●
●
●
●

●

●

●

● ●
●

●
●

●

●

●

●
●

●

●

●

●

●

●

●
●

●

●

●

●
●

●

● ●

●
●
●

● ●
●

●

●

●

●

●
●

●

●●
●

●●

●

●
●●

●

●

●

●

● ●●

●

●●●●
●

●

●●●● ● ●●
●

●● ●●● ●●●●

●
●

●

●

●●● ●● ● ●●

●

●

●

●● ●
●● ●

●

●
●●
●
●

●●

●
●

●
●

●

●
●

●

● ●●● ●

●

●

●

●●●
●

●●●
●●●●

●

●

●

●

●
●

● ●

●

●●●●

●

●
●●

●

●
●

● ●●
●

●

●
●●

●
●

●
●

●

●●●
●●●

●

● ●
●

●

●

●

●

●

●

● ●

●

●

●

●
●●

●

●

●

●

●●●●
●

●

●
● ●●● ●●

●
●● ●

●●● ●●●
●
●●● ●●

●
●
●
●●●
●●

●

●

●

●
●

●●●●

●

● ●
●

●●
●●

●●
●● ●●●

●

●

●●●
●●

●
●

●

●

●
●

●
●

●
●

●●
●
●

●●●●● ●● ●● ●

●

●
●● ●

●

●

●
●

●● ●●●

●

●
●

●
●

●
●

●

●●●●●● ●●
●

●● ●●●●
●

●●●

●

● ●●
●●

●●●● ● ●

●

●

●

●●● ●● ●●●●●●●●

●●

● ●● ●●
●

●
●
●●

●
●
●

●●
●
●●

●
●

● ●●●●
●●

●

●● ●
●

●●

●

●

●
●

●●

●

●

●●●
●

●●

●

●●
●

●

●●●●

●
●
●● ●

●

●●

●

●
●

●

● ●● ●●●

●

●●●
●●
●

● ●

●●
●

●

●

●

● ●

●
●
●

●●●
●

●

●

●

● ●●●
●●
●●●●●

●
●●●●●

●

●●●

●

●
●

●

●
●

●
●●

●● ●●●● ●
● ●

●●●●●

●

●●
●

●
●

●

●● ●●●●●● ●
● ●
●

●

●
●

●

●
●●● ●

●

●
● ●●●

●

●

●

●●

●
●

●

●

●
●

●
●

●
●●●

●

●● ●

●●
●●●

●●

●

●
●●

●
●

●

●
●

●

●●

●

●

●

● ● ●
●●●● ●●● ●

●
●●

●

●
●

●

● ●●●●●

●

●●
●● ●●

●

●

●
●
●
●●●
●●●●

●

●●
●

●●
●● ●

●
●

●

●

●●
●

●
●●●

●

● ●● ●● ●●●●
●●

●

●

●●

●

●
●●

●

●●

●
●

●●
●●
●●●

●

●●
●

●●●
●●

●

●

●

●● ●

●

● ●●● ●
●

●
●

●

●●● ●
●
●●

●
●

●

●
●
●

●

●
●

●
●

●
● ● ●

●●●
●

●●

●

●

●

●

●

●
● ●

● ●●●

●

●
●●

●
● ●● ●

●●●●●●●●
●

●
●

●

●
●
●
●

●●●●
●

●

●
●●●●● ●●
●

●

● ●
●●

● ●
●

●

● ●

●

●●●●●
●
● ●

●

●
●
●

●
●● ●●

●●● ● ●●●●●

●

●
●

●

●
●●

●

●
●●●●●

●
●●● ●

●
●●

●
●● ●●

●

●●
●

●● ●

●

●●
●●●●●●●● ●●

●

●●●● ● ●●●
●

●
●

●●
●● ●●
●
● ●●

●

●●
●

●●●

●
●
●
●

●●●
●● ●●●

●

●
●●●

●

●

●

●●●●●

●

●

●
●
●
●●
●

●

● ●
● ●

●●

●

●
●

●

●

●
●

●

●●
●

●

●
●
●

●
●

●

●

●●●●●●

●

●

●

● ●●●● ●●●
●

●
●

●●● ●
●

● ●

●

●● ●

●

●●

●

●●

●

●

●

●
●

●
●
●
●●

●

●
●
●● ●●

●

●●● ●
●

●●● ●●

●
●●●

●
●

●

●

●
●

●●●
●
●●●●

●●
●

●

●
●●

●

● ●
●●●● ●

●
●● ●●●● ●●

●

● ●●●
●

●●
●
●●●●

●●●●

●
●● ●●

●
●●

●●

●

●●
●●

●

●

●
●●●● ●

●
●

● ●●●
● ●
●

●
●●●

●

●

●

●● ● ●●●

●

●

●

●● ●
●

●

●
● ●●●●

●

●
●●

●●●● ●
●●

●

● ●●●
●●

●

●●

●

●●
● ●

●●

●

●

●

●
●

●
●
●●

●
●

●●

●

●
●

●●

●

●●
●●●●● ●
●

●
●

●
●
●

● ●●
● ●

●

●

●●●
●●

●
●
●

●

●●● ●●● ●●
●

●●● ●

●

●

●

●●●●●

●

●

●●●●●
●

●●
● ●●●●● ●●●

●

●●
●
●

●

●

●
●

●

● ●●●
●●

●

●
● ●

●● ●● ●●● ●
● ●●

●
●
●

●
●
●
●● ●●

●
●

●
●
●

●

●
●
●● ●●●
●

●
●

●
●

●
●●

●

●●●●●●●●
●
●●●●

●
●

●

●

●●

●
● ●
●

●
●
●●●

●●
●

●

●

●● ● ●● ●●●

●
●

●
●●

●

●

●
●

●● ●

●

●●●
●
●

●
●●
●
●●●●

●

●● ●●

●

●
●

●
●
●

●●●●●●

● ●

●●

●

●
●●●●

● ●

●
●
●
●

●
●

●
●

● ●

●

●

●
●

● ●●●
●●●
●

●

●●● ● ●
●

●

●
●

●

●●●
●
● ●●● ●●● ●●

●
●

●
●

●
●

●
●

●

●●●●● ●
●

● ●● ●● ●●
●

●

●

●
●
●●

●

●
●

●
●

●●

●

●

●●

●

●
●

●
●●

●
●● ●●

●

●
● ●

●

●
● ●● ●●

●

●

●

● ●

●
● ●● ●

●

●●

●

●

●

●
●

●● ●●

●

●●
●

● ● ●●
●

●●

●

●
●

●

●

●●

●●

●

●

●●
●

●●● ●
●●●

● ●●

●

●

●

●●●
●

●
●●

●
●

●
● ●

●
●● ●●
●

●

●

●● ●●
●●

●● ●●

●

●
●●

●●●
● ●

●

●● ●●

●

●

●●
●
●●●

●

● ●● ●●

●
●
●●● ●

●

●
●●●

●●● ●
●●●●

●

●

●

●●

●

●
● ●

●
● ●

●●●
●●

●
●●●● ●

●

●●●●

●

●●

●

● ●
●

●●●●

●

●

●●

●
●

●
●●

●
● ●●●

●●●●

●

●
●

●

●

●
●

●●
●

●

●●●●

●

●
●●

●
● ●●

●

●●

●

●●

●●● ●●

●

●
●

●

●

●
● ●●●●●

●

●

●●
●
●● ●

●

●
●
●
●● ●●

●
●●
●●

●●

●

●
●

●●
●●●

●
●
●

● ●●

●
●

●

●●●

●

●
●

●●
● ●
●
●

●●

●

●●●● ●●●●
● ●

●

●●
●

●
●

●● ●●
●
●●

●
●●●●
●

0.30

0.22

LUD

●
●●

●
●

●

●● ●
●

●●
●●●●●

●

●●
●
●

●

●
●

●
●
● ●

●

●

●●
●●

●

●

●● ●
●

●
●

●

●
●

●

●

●●●●●
●●

●

●
●

●●●
●

●
●

●●
●●

●●●
●●●● ●●

● ●
●●
●●

●●●●●

●

●●●
● ●●
●

●●●●●
●

●●
●

●
●

● ●
●

●● ●●●
●●

●● ●● ●●
●●

●

● ●
●

●●
●

●●●
●●

●
● ●

●

●●●●●
●●●●

●●
●●●●

●●●●

●

●●● ●●
● ●

●●
●

●
●

● ●

●●●
●

●● ●

●
●

●
●

●

●

●
●● ●

●
●

●

●
●

●

● ●●
●

●
●●
●

●●●

●
●●●●

●
●

●●

●

●●
●

●
●

●● ●●●

●
●

●●
●

●
●

●

●

●
●●

●● ●●●●
●●

● ●
●
●

●●

●

●

●

●
●

●
●

●
●

●●

●

●

●
●●●

● ●●● ●
●

●● ●●
●

●

●
●

●

●● ●

●

●●●●●
●● ● ●

●● ●
●

●

●

●

●
●

●

●●● ●

●

●
●●

●

●●● ●●
●●●

●

●●
●●

●●
●●

●
●

●
●

●

●●
● ●

●

●

●
●●●●

●●●● ●
●

●

● ●
●

●
● ●

●●●●●
●

●
●●

● ●

●

●● ●
●
●●

●

● ●●●
●

●●
●

●
●●

●●
●

●

●
●●●●● ●

●

●●
●
●

●

●

●

●

● ●●●

●

● ●
●

●●●●●●
●

●
●

●
●
●

●●
●●

●

●
●

●
●

● ●● ●

●
●

●●●●
● ●

●

● ●●●●
●●●●● ●●

●
●●

●

●●
●

●●
●●●● ●

●
●
●●

●

●●●
●

●
●

●
●●● ●

●

●●
●

●
●

●●● ●
● ● ●●●●

●

●●
●●

●

●

●●
●●● ●●●●●
●

●

● ● ●
●

● ● ●
●

●

●

●●●●

●

● ●● ●●● ●
●●

●

●●
●

●●●● ●●●● ●

●

●●
●●

● ●

●

●●●● ●

●●

●●

●

●●
●

● ●●●●
●

●●

●

●● ●●

●

● ●●● ●●

●
●

●●
●

●●
●●

●●
●● ●●●●●

● ●

●

● ●●

●

●
●●

●
●

● ●
● ● ●●●
●●● ●

●

●● ●●●

●

●
●●

●●

●●●

●
●

●

●
●

●

●●
●●

●

●●

●

●●●
●

●

●

●
●

●

●

●
●●● ●●

●● ●
●

● ●● ●●●●●

●

●●●●● ●
●

●

●●●●

●
● ●●
●●●
●
●●●

●

● ●

●
●

●

●
●

●

●

●
●

●●● ●●

●
●

●
●●

●
●●●

●

●

●
●

●

●

●

●
●

●

●

●

●

●
●●●●
●●●●●

● ●●●●●
●●

●
●

●

●
●●

●
●●

●

●●● ●●
●

●

●

●

●
●

●

●●
●●

●
●

●●● ●●

●

●
●●

●

●●● ●
●

●●●●●

●
●●

●●

●

●
●

●

●

●
●

●
●

●
●

●

●

●

●●●●
●

●

●

●●
●
●● ●●● ●●● ●●●●●
●●●

●●

● ●●●●
●

●

●
●

●

●

●●●●

●●
●

●●
●●

●
●●

●
●● ● ●● ●

●

●
●●●

●
●

●

●

●●
●●

●●●●●●

●●

●
●●

●●●
●

●
●● ●●●●

●

●●

●
●●

●

●●●

●

●

●

● ● ●●
● ●● ●●

●●

●
●
●

●● ●
●
●●

●

●
●

●●●●

●

●
●● ●●●
●
●

●

●
●

●
● ●

● ●

●
●
● ●

●●
●

●
●

●
●●●●●

●● ●●●
●

●●●●

● ●

●●●
●●

● ●●●

●

●

●●●●

●
● ●●●
●●

●
●●●●

●
●●●●● ●
●

●●

●

●●
●

●

●

●●●
●

●
●●●

●
●

●

●

●●●●

●

●●
●

●
●●

●

●

●●

●

●●● ●●
● ●

●
● ●●● ●

●●

●

●●
●

●

●●●
●●●

●

●● ●

●

●

●●
●●● ●●●●●●●●●

●

● ●
●

● ●
●●●

●
● ●●●

●●●●●

●

● ●●
●

●

●

● ●●●●●●
●

●●●

●

●●●● ●

●

●●●●

●

●●●●
●

● ●●●

●

●
●

●
●
●

● ●
●●

●
●

●
●●

●
● ●

●

●
●

●
●

●

●
●●

●

●
●

●
●

●

●● ●

●
●●●

●
● ●●

●
●

●

●

●

●
●

●

●
●

●●●

●

● ●●
●

●●

● ●
●

●
●●

●

●
●

●● ●

●

●
●

●

●

●

●
●

● ● ●

●

● ●●●● ●●

●

●●

●● ●●
●●

●

●●● ●
●●

●
●

●

●

●

●●
●

●
●●●●

●

●

●
●

●

●
●

●●●● ●●

●

●
●

● ●● ●
●●

●

●
●

● ●

●

●
●

●
●

●

●
●

●

●

●

● ●●●
●
●●

●

●

●●●
●●● ●●

●

●

●●●●

●

●
●● ●●

●●
●

●

●

●
●

●
●●

●
●
●

●●
● ●●● ●

●
● ●

●
●

●●●

●

● ● ●

●
●

● ● ●●●●●●
●

●●●●
●
●

●●
● ●
●

●● ●

●

●●

●
●●

●

●

●

●
●

●
●●●

● ●● ●●

●

●● ●
●●●
●
●

● ●●● ●●●

●

●
●

●
●●●●●

●
●●

●
●

●
●
●

●●●●● ●
● ●

●

●

●

●● ●
●

● ●
●●●●●●

●
●

●

●

●

●●
● ●● ●● ●

●

●
●

●
●

●

●

● ●
●

●

● ● ●
●

● ●
●

●●
●

●●
●

●●

●

●
●

●

●

●●● ●●
●

●●
●

●
●

● ●●●●●●●

●
●● ●●●

● ●

●

●

●●
●

●
●●

● ●●

●

●

●

●

●●●
●●

●

● ●●

●

●
●

●
●●

●●

●

●
●●

●● ●●● ●●●●●●●
●

● ●● ●

●

●
●

●
●● ●● ●

●●
●

●
●● ● ●●

●
● ●●●

●

●● ●●

●
●

●
●●●●● ●● ●

●

●●

●

●
●
●

●● ●●●●●●
●

●●●
●

●
●

●

●

●●●●

●

● ●●●● ●
● ●●●●

● ●● ●
●

●●
●●●
●

●●●

●

●
●

●

●

●
●

●●

●

●●
●

●

●

●
●●●

●●

● ●●●

●●

● ● ●
●

●

●

●

●●

●

●

●● ●● ●●

●

●● ●●●●

●

●

●

●●

●

●●

●
●

●

●●

●

●

●

●
●● ●

● ●●●

●

●
●

●
●

●

●

●

●

●

● ●●

●

●
●

●
●●●● ●

●

● ●

●●●● ●●

●

●

● ●● ●●

●

●

●●

●

●●

●

●

●

●

●

●

●

●

●

●

● ●
●

●

●●

●

●

●

●

●●●
●

●●

●

● ●

●

● ●● ●

●
●

●
●

●●●

●

●

●

●●

●

●

●

● ● ●●

●

●●●

●
●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●● ●●

●

●●

●

●●●
●

●

●

●

●

● ●

●

●

●●

●

●

●

●

●

●

● ●

●

●

●● ●● ●

●

●

●

●

●

●

●

●
●

●

● ●

●

● ●

●

●

●

●

●

● ●
●

●●

●

●

●●

●

●●

●

●●

●

●● ●

●

● ●●●

●

●

●

● ●

●

● ●●

●

●
●

●●

●

●

● ● ●

●

●

●

●● ●● ●●
●

●

●

●

●●● ●●●●●

●

●●

●

●●

●

● ●

●

●

●●

●

●
●
●

●●

●

●

●

●

●

●

●

● ●

●

●

●

●● ●● ●●● ●●

●

●● ●

●

● ●

●

●● ●
●

●

●

●

●

●

● ●● ●●

●

●

●

●●

●

●●●

●

●● ●●●●

●

●●

●●

●

●

●

●

●

●

●

● ●●●
●

●

●

●●

●

●● ●●●

●

●
●

●
●

●

● ●

●

●

●

●

● ●

●

●● ●●● ●● ●●●●

●

●

●

●●●

●
●

●

●●●

●●

●

●● ●●

●

●●●

●

●

●

●

●●

●

●●

●

●
●

●

● ●●●

● ●● ● ●●

●

●●

●
●

●●●

●

●● ●●

●

●● ●

●

● ●●●

●

● ● ●● ●

●

●●

●

●

●

●
●

●

●
●

●

●

●

●

●

●

●

● ●●●● ●

●

●●●● ●

●

● ●

●

●
●

●●● ●

●

●

●

●● ●
●

●

●

●

●

●

●

●

●

● ●

●●●

●

●●

●

● ●●

●
●

●● ●● ●

●

● ●●

●

●

●●●

●

●●● ●●●

●

●●● ●●● ●●

●●

●●

●

●●

●

● ● ●●

●

●

●

●

●

●

●

●
●

●

●

●

●
● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●●

●●

●

●●

●

● ●

●

●● ●

●

●

● ●●●

●

●

●

●

●

●
●

●

●

●●

●

● ●●
●
●

●

●

●

●
●

●

●

●

● ●

●●
●

●● ●

●

●● ●●

●

●

●

●

●

●

●

●●● ●

●

● ●

●

● ●● ●●

●

●

●

●

●●

●

●● ●●●●

●

●

●●

● ●

●●● ●

●

●●●●●

●
●

●

●

●

●

●

●

●

●●

●

●●

●

● ●

●

● ●●

●

●● ●●

●

●●

●

●

● ●

●

●

●

●

●

●

●

●

●

●●

●

●●● ●●

●

●

●

● ●●

●

●

●

●

●●

●

●● ●

●

● ●● ●●●● ●●

●

●●●
●

●

●

●●

●

●●

●

●

●● ●

●

●●

●

●

●●

●

●

●

●

●

●

●

●

●

● ●●●● ●● ●● ●●● ●
●

●●●●●●●

● ●

●

● ●●

●

●

●

●

●

●

●●●

●

●

●

●●

●

●●●

●

● ●●

●

●

●

●●

●

●

●

●

●
●● ●●

●

●● ●●

●

●● ●●●

●

●

●

●

● ●

●

●●

●

●●●

●

●

●●

●

●

●

●●● ●●● ●

●

●●

●

●● ●● ●●

●

●

●

●

●

●

●

●

●

●

●● ●● ●

●

●

●

●●

●
●

●

●

●

●

●

●

●
●

●

●

●

●

● ●● ●

●

●●

●

●

●

●
●

●

●●

●

●

●

●

●

●

●

●● ●

●

●

●

●●●●● ●●●

●●
●● ●● ●●

●

●●●●● ● ●●

●

●

●

●

●

●

●

●

●

●

●
●

●● ●

●

●

●

●

●

● ●●

●

●

●

●

●

●

●●

●

●

●

●

● ●●●●●●●

●

●● ●●● ●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●●● ●●

●

●

●

●

●●

●

●●
●

●

●

●

●●

●

●

●

●

●

●●

●

●

●

●

●
●

●●

●
●

●

●

●

●

●

●●●

●

●●

●

●

●

●

●

●●●● ●

●

●●●

●

●

●

●

●

●

● ●●●●

●

●

●

●

●

●

●● ●

●
●

●

●

●

●

●

●

●●●●●

●

●●●●

●

●

● ●

●

●

●
●●

●

●

●●

●

●

● ●

●

●

●

●

●

●

●●

●
●

●

●

●

●

●

●●●
●

●

●
●

●● ●●●●●

●

●

●● ●

●

●●●● ●

●

● ●

●

● ●

●

● ●

●

●

●

●●

●

●●

●

● ●●

●

●●●

●

●●

●

●

●

●

● ●

●

●

●

●

● ●●

●

●

●

●

●

●●

●

● ●●

●

●

●

●

● ●●

●

●

●●●

●

●●●

●

●

●

●

●

●● ●●

●●

●

●

●

●●

●

●

●

●

●

●●

●

● ●

●

●

●

●

●

●

●

●● ●

●

●●

●

●

●

●●

●

●●

●

●●●●●

●

●

●

●

●

●

●

●●●● ●●● ●

●●

●
●●

●●
● ●●● ●●

●

●
●

●●

●

●●

●

● ●

●

●

●

●●

●

●

●

●
●

●

● ●●●●●

●

●●●

●

●

●

●●● ●●

●

● ● ●●● ●

●
●

● ●●

●

●●
●

●●

●

●

●

●

●

● ●

●

●●

●

●

●

●● ●●●

●

●

●

●

●●

●

●

●●●

●

●

●

● ●●● ●●●●

●

●● ●

●
●

●●

●

●● ●

●

● ●●●●●●

●

●
●● ●●

●

● ● ●

●

●

● ●

●

●

●

● ●●

●

●

●● ● ● ●● ●

●

●

●

●● ●●

●

●●●● ●

●

●●

●●

●

●

●

●

●

● ● ●

●

●

●

●

●●

●

●

●●

●

●●● ● ●

●●

●● ●

●●●

●

●●

●●

●
●

●●●●●●●

●

●

●

●
● ●●●●●●●●●

●

●
●

●

● ●

●●●

●

●● ●●

●

●

●● ●●
●

●● ●●

●

●

●● ●●●

●

●●

●

● ●●● ●

●

● ●

●

●

●

●●●●●● ●● ●

●

●

●

●●●

●

●● ●●

●

●●

●

●

●

●

●
●

● ●● ●

●

●●

●

●●

●

●●● ●

●

●

●

●

● ●

●●
●

●

●

● ●
●

●

●

●

●

●

● ●●

●

●

●

●● ●●

●

●●

●

●

●

●

● ●

●

●
●

●

●

●
●

●

●

●

● ●

●

●●●●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●●●

●●●●

●

●
●

●● ●

●

●

●

●

●

●

●●

●

●

●
●

●
●

●

●

●

●
●

●

●

● ●

●

●

●●

●

●●

●

●

●

●

●

●●

●
●

●

●

●

●

●

●

●

●
●

●
●
●

● ●
●

●

●

●

●

●
●

●

●

●

●

●
●

●●●

●

●
●

●

●

●
●
●
●

●

●

●

●

●
●

●

●

●

●

● ●

●

●

●
●

●

●

●● ●●

●

●

●

●

● ●
●

●

●

●

●

●

●

●

●

●
●

●
●

●

●

●
●

●

●

●

●

●
●

●

●
●

●

●

●

●●

●

●
●

●

●
●

●
●

●●
●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●
●

● ●●

●

●

●

●
●

●
●

●

●
●

●●
●

●
●

●●

●

●

●
●

●

●

●●

●

●

●

●

●
●

●

●●
●

●

●●

●

●

●

●

●
●

●

● ●

● ● ●

●

●

●

●

●

●

● ●

●

●

●

●
●

●

●
●

●

●

●

●

●
●

●

●

●

●

●

●

●

●● ●

●

●

●●

●

● ●

●

●

●

●

●
●

●
●

●

●

●

● ●

●

●

●
●

●●● ●

●

●

●

●
●

●

● ●

●

●
●

●
●

●●

● ●
●

●

●
●

●

● ●

●●
●

●

●
●

●

●

●

●

●

●●

●●

●

●

●

●

●

●

●
●

●

●
●

●
●

●

●

●
●

●

●

●
●

●

●

● ●

●

●

●

●

●

●
●

●

●

●
●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●
●

●
●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●
●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●
●●

●

●

●

●●

●●

●

●

●

●

●

●

●

●

●
●

●

●

●●

●●

●

●

●●

●
●●●

●

●

●

●

●
●

●

●
●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●
●

●

●

●

●●
●
●

●

●
●

●●

●

●
●

●

●

●

●

●

●

●

●

●

● ●

●
●

●

●

●

●

●

●

●

● ●

●

●

●

●
●

●● ●

●

●

●

●

●

●

●

●

●
●

●●

● ●

●

●

●

●

●
●

●●

●

●

●

●●

●

●

●

●●

●

●
●

●

●

●

●
●●

●

●
●

●
●

●

●

●
●

●

●

●

●

●

●
●

●

●

●●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●
●

●

●
●

●

●

●

●

●●
●●

●

●

●

●

●

●

●

●

●●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●
●

●

●
●

●
●

●

●
●

●
●

●

●

●

●

●

●

●

●

●

●

●

●
●

●
●

●

●
●

●

●

●

●

●
●

●

●

●●

●

●

●

●

●

●
●

●

●
●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●●

●
●

●
●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●
●

●●

●

●

●

●

●

●

●

●

● ●

●

●

●

●● ●

●

●

●
●

●

●
●

●
●

●●

●

●

●

●

●

●

●● ●

●

●

●

●

●

●

●
●

●

●

●

●

●
●

●●

●
●

●

●

●

●

●
●

●

●●

●

●
●

●

●

●

●

●

●

●

●

●

●●

●

●

●
●

● ●

●

●

●●
●
●

●

●

●

●
●

●

●

●
●

●
●

●

●

●

●

●

●

●
●

●

●
●

●

●
●

●

●

●

●●
●●

●

●

●

●

●

●

●

●

●
●

●●

●

●

●

●

●

● ●

●

●
●

●

●

●

●

●●

●

●
●

●

●

●

●

●

●●

●

●

●

●

●

●

●

● ●●

●

●

●

●

●

●

●●

●●
●

●

●● ●

●

●

●

●
●
●

● ●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●●

●

●

●

●

●
●

●

●

●

●
●

●

●

●

●

●
●

●●

●
●

●

●

●

●

●

●

●

●●

●

●
●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●
●

●
●

●

●

●

●

●

●

●●
●

●

●

●

●

●●

●

●

●

●

●

●

●

●● ●●

●

●●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●
●

●

●

●

●

●

●

●

●
●

●

●

●

●

●
●

●●

●

●

●

●
●

●●
●

●

●

●

●

●

●

●
●

●
●

●

●

●

●

●

●

●

●

●●

●

●

●
●
●

●

●

●

●
●

●

● ●

●

●

●

●

●

●

●

●

●

● ●●

●

●

●

●
●

●
●

●

●

●

●

●
●

●

●

●

●

●

●
●

●
●

●

●

●●

●●
●●●

●

●

●

●

●

●

●

●
●

●

●

●
●

●
●●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●●

●

●
●●

●

●

●

●
●

●

●
●

●

●

●

●
●

●

●

●

●

●
●
●

●
●

●

●

●

●●

●●

●

●

●

●

● ●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

● ●

●
●

●

●

●

●

●
●

●

●

●

●

●

●
●

●

●
●

●
●

●

●●
●

●●

●
●

●●

●

●
●

●

●●

●

●

●

●

●

●

●
●

●

●●

●

●
●

●

●

●

●

●

●
●

●

●

●

●
●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●●

●
●

●

●

●

●
●

●

●
●
●

●

●●

●

●

●

●

●

●

●

●●
●●

●

● ●

●

●

●

●
●

●

●
●●

●
●

●

●

●

● ●
●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●
●

●

●

●

●

●

●
●

●

●●

●

●

●

●

●

●

●

●

●

●

●
●

●

●●
●

●

●
●

●●

●

●
●

●

●

●

●●
●

●

●

●

●

●

●

●

●●

●

●

●

●

●
●

●

●●

●
●

●
●

●●

●

●

●

●
●

●●

●

●

●

●

●

●

●

●

●
●● ●

●

●

●

●

●

●

●

●

●

●●

● ●

●

●
●

● ●

●

●

● ●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●
●

●
●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

● ●

●
●

●
●

●

●

●

●
●

●

●

●

●
●●

●

●

●●
● ●

●

●

●

●

●
●

●
●

●

●
●

●
●

●
●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●
●

●

●

●

●●

●

●

●●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●
●

●

●
●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●
●●●

●
●

●

●

●

●

●

●

●

●

●

●

●●
●

●●
●

●●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●●

●●

●

●

●

●
●

●

●

●
●

●

●
●

●

●

●

●●

●

●

●
●

●

●●

●

●

●

●

●

●
●

● ●

●

●

●

●

●●

●

●

●

●

●

●●

●

●●

●

●

●
●

●

● ●

●

●
●

●

●●●●

●

●
●

●●
●●●

●

● ●

●
●

●

●

●

●
●
● ●

●
●

●
●

●

●

●

●
●
●
●

●
●●

●
●

●
● ●

●
●

●
●

●●●

●
●●
●

●
●
●
● ●

●

●

●

● ●

● ●
●

●

●

●

●

●

●
●

●
●

●
● ●

●●●●●

●

●
●

●●
●

●●●●

●

●

●

● ●

●
●

●
●●

●

●

●
●
●

●●
● ●●

●

●
●●

●
●

●

● ●

●

● ●●● ●

●
●

●

●
●

●

● ●
●

●

●

●
●●

●
●
●●●

●

●

●

●●

●
●

●
●

●

●

●● ●

●

●
●●

●
●
●

●
● ●

●●

●
●

●

●

●
●

●

●
●

●
●

●

●
● ●

●
●

● ●
●

●
● ●

●
● ●
●
●
●

●

●
● ●

●
●

●

●

●
●●

●

●
●

●

●●
●

●

●

●
●

●

●
●

●

●●
●

●
● ●● ●● ●

●

●

●●
● ●
●

● ●
●

● ●
●

●

●●
●●

●●
●

●

●

●

●

●

●
●

●

●
● ●●● ●●

●

●
●

● ●

●
●

●●

●
●

●
●
●

●●
●●●
●

● ●
●

●
●

●
●

●

●
●

●
●

●●● ●
●

●●

●

●
●●●

●
●

●

●

●
●

●

●

●
●

●

●

●
●

●
●

●

● ●●

●
●

●●

●
●

●●●● ●

●

●
●

●

●

●
●

●

●

●
●

●●

●
●

●

●

●

●
●
●

●
●

●

●

● ●●●●●
●

●

●
●

●●

●

●

●●

●

●

●●

●

●

●
●●

●● ●

●●
●
●

●

●
●

●●
●

●●

●

●

●

●●
●

●
●●

●

●
●●●● ●

●●

●

●

●
●● ●

●●

● ●

●

● ●
●

●

●

●

●

●
●●

●

●

●

●
●

●
●●●● ●

●

●

●
●●

●● ●
●

●
●●●●

●
●

●

●
●● ●●●

●

●

●

●●
●

●

●
●

●●

●●
●

●

●

●

●
●

● ●●●●

●
●
● ●● ●●

●

●

●
●

●

●

●

●

●

● ● ●
●

● ●●
●

●
●

●
●
● ●●

●● ●

●

●

● ●
●

● ●●

●

●

●

●
●

●

●

●
●●

●

●

●
●

●

●

●
●

●

●

●●
●

●
●

●

●●
●

●

●
●

●
●

● ●●
●●

●

●

●
●

●●

●

●

●

●

●

●

●
●

●
● ●

●

● ●

●

●
●

●
●

●

●●

●
●●

●

● ●
●●

●

●
●●

● ●●
●

●
●

●

●

●
●●

●●●
●

●
●

●

●

●

●
●

●

●

●

●

●●

●
●

●
●

●●
●

●
●

●●

●

●

●●●
●●

●

● ●
●

●●
●

●

●●

●●
● ●

●

●● ●●●
●

●

●●

●

●

●

●
●

●

●

●

●

●

●●
●●

●

●

●

●

●●

●●

●

●

●●

●

●

●
● ●

●
●

●

●
●

●

● ●
●

●
● ●

●
●

●
●

●●

●

●
●●

●
●

●

●

●●
●
●

● ●
●
● ●

● ●●

●

●

●
●
●●●

●

●
●●

●

● ●
●● ●
●

●

●●

●
●
●

●
●
●

●
●

●

●
●

●●

●

●●

●

●

●

●
●

●●

●

●

●●●●

●

●
●●

●

●
●

●

●

●
●●

●
● ●

●
●●

●
●

●●

●

●
●

●● ●

●

●

●

●●

●●

● ●●
●

●
● ●

●

●

●

●
● ●

●●

●
●●

●
●

●●●●
●●

●

●●

●
●

●

●●

●

●

●

●
●

●

●
●

●

●

●

●
●●

●

●

●
●

●

●
●● ●

●

●
●

●
●●●

●
●

●●

●

● ●

●

●

●
●

●

●●

●

●●
●

●
●

●

●
●● ●

●

●
●●

●

●●●●

●

●

●

●

●

●
●●

●
●
●

●
●

●
●● ●●

●

●

●
●

●

●

●
●
●

●

●

●
●

●●
●

●
●

●

● ●
●

●

●

●●
●

●
●
●

●

●

●
●

●
●

●

●

●

●

●
●

●

●●

●
●

●

●●
●

●

●
●

●●
●

●
●

●

●
●

● ●
●

●

●

●

●

● ●●

●
●

●
●●
●
●●

●●

●

●●●

●

●

●

●

●●
●

●●
●●

●

●

●

●●
●

●

●●
●

● ●

●●
●

●
●

●

●●●

●

●

●

● ●

●

●
●
●●

●
●

●

●●
●

●

●

●
●

●

● ●

●● ●●
●

●

●

●

●●

●

●

●
●

●

● ●
●

●

●●●●
●

●●

●

●

●

●
●
●●

●
●●

●

● ● ●

● ●●

●
●

●● ●●

●

●

●

●
●

●

●

● ●●
●

●
●

●

●●●
●

●
●

●●●●
●

●●●

●

●
●●

●●

●

●

●

●
●

●

●● ●●

●

●

●

●

●

●●● ●

●

●

●●
●

●
● ●

●
●

●

●

●
●

●
●

●

●

●

●
●

●

●
●
●

●
●

●
●

●

●

●

●●
●

●
●●

●

●

●
●

●
●

● ●
●●

●
●

●

●
●

●●
●

●

●

● ●●
●

●● ●

●
●

●

●●

●
●
●

● ●
●

●
●

●●
●

●

●
●●

●
●

●●

●

●●

●
●●

●

●

●
●

●

●

●

●

●●
●

● ●

●
●

● ●
●●●

●

●
●●

●

●

●
●

●

●●

●
●

●
●

●

●
● ●

●
●

●●
●

●●

●

●
● ●

●
●

●

●

●●

●

●

●

●

●

●

●

●
●●

● ●●

●

●

●●

●

●
●
●

●
●

●
●

●● ●

●●
●

●

●

●

●●
●

●●

●
●

●

●

●● ●
●

●

●●

●
●●

●

●

●
●

●

●
●●

●
●

●

●

●●

●
●

●

●●

●

●
●●●

●

●

●

●
●

●

● ●●
●

●
●

●

●

●
●

●
●

●

●
●

●
●

● ●

●
●

●

●

●

●
●

●
●

● ●●●
●●

●

●

●

●

●

●●

●

● ●●

●

●●●
●

●
●

●●

●

●●
●●

●
●
●

●

●

●
● ●●

●

●
●
●

●
●●
●

●

●
●
●
●

●
●●● ●●

●●

● ●

●

●●
●

●

●

●

●
●

●

●
●

●
●

●

●

● ●
●

●
●

● ●
●●

●●●
●●●● ●

● ●

●
●●

●
●

●
●●

●

● ●

●

●

●●

●●
●

●
●●

●
●
●

●

●
●

●●

●●
●

●

●

●

●

●

● ●
●

●
●●

●
●

●●

●

●

●●
●

●
●

●●●

●
●

●

●

●● ●

●

●

●

● ●
●

●
●
●
●
● ●
● ●

● ●
●

●
●

●

●

●

●
●

● ●●

●
●

●
●

●
●●
●

●

●

●

● ●
●

●

●

●

●●

●●

●

●

●

●
●

●
●●

●
●

●

●●

●

●● ●
●

●

●

●
●

●
●●

●

●

●

●

●

● ●
●
●●●

●

●●
●

●

●
●

●
●●

●

●

●● ●
●●

●

●●●
●●

●

●
●

●
●

●
●●

● ●
●

●

●●

●●

●

●
●

●
● ●

●

●

●●●●

●

● ●
●

●

●

●
●●●
●●

●

●

●● ●●

●

●

●

●●

●

●

●

●

●

●
●

●●●●●
●●

●
●

●

●

●
●
● ●

●
●

●

●

●

●

●●

●

●

●

● ●
●

●

●

●

● ●●
● ●●

●

●

● ●

●
●

●

●

●●

●
●

●

●

●

●

●●
●

●
●

●

●

●

●
●●

●

●●●

●●

●●

●

●
●

●

●
●

●
●

●

●●

●
●

●

●
●

●

●

●
●

●
●

●

●

●

●
● ●

●
●

●
●

●

●

●●

●●

●

●

●
●

●
●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●●●

●

●

●

●
●●●●

●
●
●

● ●●
● ●

●

● ●●

●

●
●

●
● ●

●
●●

●

●
●

● ●

●

●

●

●

●

●

●●
●

●

●

●

●
● ●

● ●
●

●

●●●
●

●

●

●

●●●

●

●

●
●

●
●

●

●

●

●

●

●

●
●

●

●

● ●●●
●

●

●

●

●
●

●

●

● ●
●

●

●

●
●

●

●

●
●

●

●

●

●

●

●
●

●

●

●●
●●

●
●

●

●

●

●
●
●

● ●●

●

●
●

●

●

●●

●

●

●

●●

●●
●

●

●

●

●

●●
●● ●

●
●

●
●

●
●

●

●

●●

●

●●●
●

●
●

●

●
●

●
●●

●●
●

●

●

●

●

●

●●

●●
●

●

●

●

●

●

●

●●

●

●

●
●

●●

●

●

●

●

●
●

● ●

●

●

●

●

●

●●●

●

●
●

●
●

●

●

●●

●

●

●

●

●

●

●

●●
●

●

●

●

●
●

●
●

●
●

●●

●

●

●

●

●

●

●

●
●

●
●●

●
●

●

●

●
● ●

●

●

●

●● ●
●

●

●
●

●

●

●
●

●

●●●

●

●

●

●

●

●
●

●

●
●●

●
●

●
● ●

●●
●

●
●

●●

●

●●
●

●

●

●

●
●

●●● ●
●

●

●
●●

●

●

●

●

●

●
●●

●
●

●

●

●

●●
●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●
●

●

●

●

●

●

● ●
●
●
●

●

●

●

●

●
●

●

●

●

●

●

●

●
●

●

●

●

●
●

●

●

●●
●

● ●
●

●

●
●●

●

●

●

●

●

● ●

●●

●

●

●

●

●●●

●

●
●

●

●
●

●● ●

●●
●

●

●

●

●

●

●●

●

●
●

●
●

●

●

● ●
●

●

●
●

●

●

●
●●● ●●● ●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●
●

●

●
●

●

●

●

●

●

●

●
●

●

●

●●
●

●
●

●

●
●

●

●

● ●
●

●
●
●●

●

●

●

●

●

●

●

●

●
●

●

●

●●

●●●

●

●
●

●

●

●

●

●

●

●

●

●
●

●
●

●

●
●

●
●

●
●

●
●
●●

●
●

●

●
●●
●

●
●

●

●

●
●

●
●

●
●●

●

●

●

●

●●

●

●

●

●

●

●

●

●
● ●

●
●

●

●

● ●

●

● ● ●●
●

●
●

●
●

● ●
●

●

●

●●
●

● ●

●

●
●●

● ●

●

●

●
●

●

●
●

●

●

●

●
●●

● ●

●
●

●

●
●

●
●●

●

●
● ●

●

●

●●

●
●●

●

●

●
●

●
●

●●
●

●

●
●

●●

●

●
●
●

●

●●●

●

●

●
●

●

●
●

●
●●

●

●
●

●

●

●●
●

●

●●

●
●

●

●
● ●

●

●●●●●

●

●
●

●

●

●

●

●

●

●
●

●

●

●
●

●

●

●

●
●

●

●

●
●

●●
●

●

●

●

●

●

●

●

●

●

●
●

●

●
●
●
●

●

●

●

●

●

●
●

●
●●

●

●

●

● ●● ●
●

●

●

●

●

●
●
●●●●

●

●

●

●

●
●

●

●

●●

●

●●

●

●

●

●

●

●

●

●

●
●

●

●

●

●
●●
●

●

●●

●

●
●

●● ● ●
●

●

●●

●

●

●

●

●

●
●

●● ●

●

●●
●

●

●

●

●

●

●
●●

●

● ●
●●

●●

●
●

●●●
●

●

●●●

●

●

●●

●

●

●

●

●

●●
●

●

●
● ●

●

●

●
●●
●

●

● ●

●●

●

●●

● ●

●

●

●
●

●●●●

●

●
●●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●
●

●

●
●

●
●●

●

●

●

●
● ●●●

●

●

●

●

●

●
●

●

●

●●

●

●

●●●

●
●

●

●

●

●

●

●

●

●
●●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●
●

●

●

●

●●

●●●●● ●

●

●

●

●

●
●

●
●●

●
●

●

●

● ●

●

●

●

●

●

●

●

●●●
●

●●●

●
●

●
●●

●

●

●

●

●●
●●

●

●

●

●
●●

●

●

●

●
●

●
●
●
●●

●

●

●
●

●

●

●

●

●

●

●

●
●

●

●
●●

●

●

●

●

●

●

●

●

●

●●

●●
●

●

●

●

●

●

●

●
●

●

●

●●
● ●

●

●

●
●

●

●

●

●
●

●

●●
●

●

●
●

●

●

●

●●

●

●
●● ●

●
●

●
●

●

●
●

●

●

●

●

●

●

●●

●

●

●

●

●
●

●
●

●

●

●
●

●

●

●
●

●

● ●
● ●

●

●

●

●

●●

●
●

●

●

●
●

●

●

● ●●

●
●

●

●
●

●

●
●

●●

●

●

●

●
●

●

●
●

●
●●

● ●●

●
●

●

●

●

● ●

●

●

●
●
●

●

●●

●

●
●

●

●

●

●

●

●

●

●

●

●●

●●●●

●●●

●

●

●● ●

●
●

●

●

●
●

●

●
●

●●
●●

●●

●

●●
●
●

●
●

●

●

●

●

●
●

●

●

●

●

●
●

●

●

● ●
●●●

●
●

●

●

●

●

●

● ●

●

●
●

●
●

●
●

●

●

●●

●

●

●
●

●●

●

●

● ●●

●

●

●
●

●

●

●●

●

●

●

●

●

●

●
●

●
●● ●●

●

●●

●

●

●

●

●

●

●
●

●

●

● ●
●

●

●
●●

●
● ●

●
●

●

●

●

●●

●●

●

●

●
●

●
●●●

●

●● ●

●

● ●

●

●

●

●

●
●

●
●

● ●
●

●

●

● ●

●

●●
●

●

●

●

●

●

●

●
●

●

●

● ● ● ●

●

●
●

●

●●

●

●●

●

●●●
●

●

●

●

●

●
●

●

●

●

●
●●

● ●

●

●

●
●

●●

●

●

●●

●

●●

●

●

●●●●

●

●

●

●●

●

●

●

●
●

●
●

●●●

●
●

●

● ●●●
●

●

●●
●

●

●

●●

●

● ●
●

●

●● ●

●

●

●

●

●●

●
●

●

●

●● ●●
●●● ●

●

●

●

●

●

●

●

●

●
●

●

●

●
●●

●

●

●
●

●

●
●●

●

●
●

●
●●

●
●

●●

●

●

●

●

●

●

●
● ●●●

●
●

●

●

●

●●

●

●

●

●

●

●

●

●●

●●

●
●

●

●
●

●

●

●

●

●

● ●
●

●
●

●

●

●

●●
●

●
●

●

●

●

●
●

●

●

●

●

●

●

●
●

●

●

●

●
●

●

● ●

●
●

●

●●
●

●

●

●

●

●
●

●

●●
●

●●

●

●
●●

●

●

0 100

●

●

● ●●

●

●● ●●
●

●

●●●●● ●●
●

●● ●●●● ●● ●

●
●

●

●

●●●●●● ●●

●

●

●

● ●●
● ●●

●

●
● ●

●
●

●●

●
●

●
●

●

●
●

●

●● ●
●●

●

●

●

● ●●
●

●●●
●●●●

●

●

●

●

●
●

●●

●

●●●●

●

●
● ●

●

●
●

●●●
●

●

●
● ●

●
●

●
●

●

● ●●
●●●

●

●●
●

●

●

●

●

●

●

● ●

●

●

●

●
● ●

●

●

●

●

●●●●
●

●

●
●●●●●●

●
● ●●

● ●●● ●●●●●● ● ●

●
●
●

● ●
●

● ●

●

●

●

●
●

●●● ●

●

●●
●

● ●
● ●

●●
●●●●●

●

●

●●●
●●

●
●

●

●

●
●

●
●

●
●

●●
●

●

● ●●●●●●● ● ●

●

●
● ●●

●

●

●
●

●● ● ●
●

●

●
●

●
●
●

●

●

●●●
●●●● ●

●
●●●

● ●●
●

●●●

●

●● ●
●●

●●●● ●●

●

●

●

●●●● ● ●●● ●●● ●●

●●

● ●●● ●
●

●
●
● ●

●
●
●

●●
●

●●

●
●

● ●● ●●
●●

●

●●●
●

●●

●

●

●
●

●●

●

●

● ●●
●

● ●

●

●●
●

●

●● ●●

●
●

●●●

●

●●

●

●
●

●

● ●●●
●

●

●

●●●
●●

●
●●

●●
●

●

●

●

● ●

●
●
●

● ●●
●

●

●

●

●● ●●
● ●

●● ●● ●
●

●●●●●

●

●●●

●

●
●

●

●
●
●

●●
●●●● ●● ●

●●
●●●●●

●

●●
●

●
●

●

●●
●●● ●●● ●

●●
●

●

●
●

●

●
●●● ●

●

●
●●● ●

●

●

●

●●

●
●

●

●

●
●

●
●

●
● ●●

●

● ●●

● ●
●●●

●●

●

●
● ●

●
●

●

●
●

●

●●

●

●

●

● ●●
● ●●● ● ●●●

●
●●

●

●
●

●

●● ●●● ●

●

●●
●●●●

●

●

●
●

●
●● ●

●●● ●

●

● ●
●
●●

●●
●

●
●

●

●

● ●
●

●
● ●●

●

● ●●● ●●● ●●
●●
●

●

● ●

●

●
●●

●

●●

●
●

●●
● ●

● ●●

●

●●
●

●●●
●●

●

●

●

●●●

●

●● ● ●●
●

●
●

●

●● ●●
●
●●

●
●

●

●
●

●

●

●
●

●
●

●
● ●●

●●●
●

●●

●

●

●

●

●

●
● ●

●●
●●

●

●
●●
●

● ●● ●
●● ●● ●●●●

●
●

●

●

●
●
●

●
●● ●●
●

●

●
● ●●●●●●
●

●

● ●
● ●

● ●
●

●

● ●

●

● ● ●●●
●

●●
●

●
●

●
●
●●●●

● ●● ●●●● ● ●

●

●
●

●

●
●●

●

●
●●●

● ●
●

●●●●
●

●●

●
●● ●●

●

●●
●

●●●

●

●●
●●●● ●●●● ●●

●

●●●● ●●●● ●
●

●

●●
● ●●●

●
●●●

●

●●
●

● ●●

●
●

●
●

● ●●
●●●●●

●

●
●● ●

●

●

●

● ●●● ●

●

●

●
●

●
●●

●

●

● ●
●●

●●

●

●
●

●

●

●
●

●

●●
●

●

●
●
●

●
●
●

●

● ●●
●●●

●

●

●

● ●● ●● ●●●
●
●
●
●●●●

●

● ●

●

●●●

●

●●

●

●●

●

●

●

●
●

●
●

●
●●

●

●
●
●●●●

●

●●● ●
●

●● ● ●●

●
●● ●

●
●

●

●

●
●

●● ●
●
●● ●●

●●
●

●

●
●●

●

● ●
●●●●

●
●

●●● ●● ●●●

●

●●●●
●

●●
●

●●●●
●● ●

●

●
●●●●

●
● ●

●●

●

●●
● ●

●

●

●
●●●●●

●
●

●●●●
● ●
●

●
●● ●

●

●

●

●● ●● ●●

●

●

●

●●●
●

●

●
●● ●●●

●

●
● ●

●●●● ●
●●

●

● ●●●
●●

●

● ●

●

● ●
● ●

●●

●

●

●

●
●

●
●

●●

●
●

●●

●

●
●
●●

●

●●
●●●●● ●

●
●

●
●
●
●

●●●
●●
●

●

● ●●
●●

●
●

●

●

●●● ●●●●●
●

● ●●●

●

●

●

●●●●●

●

●

●●●● ●
●

●●
●●●●●● ●●●

●

● ●
●

●

●

●

●
●

●

●●●●
●●

●

●
● ●

●● ●● ●●● ●
● ●●

●
●
●

●
●

●
●●● ●

●
●

●
●

●

●

●
●

●● ●●●
●

●
●

●
●

●
●●

●

● ●● ●● ●●●
●

●● ●●
●

●
●

●

●●

●
●●●

●
●

● ●●
● ●

●

●

●

●●●● ●● ●●

●
●
●

●●

●

●

●
●

●● ●

●

● ●●
●

●

●
●●

●
●●●●

●

● ●● ●

●

●
●

●
●
●

● ●●●●●

● ●

● ●

●

●
● ●●●

●●

●
●

●
●

●
●

●
●

● ●

●

●

●
●

●●●●
●●●

●

●

●● ●●●
●

●

●
●

●

● ●●●
●●●● ●●●●●

●
●

●
●

●
●

●
●

●

●●● ●●●
●

● ●●●●●●
●

●

●

●
●

● ●
●

●
●

●
●

●●

●

●

●●

●

●
●

●
●●

●
● ● ●●

●

●
●●

●

●
●●●● ●

●

●

●

●●

●
●● ●●

●

●●

●

●

●

●
●

●●
●●

●

● ●
●

● ●●●
●

● ●

●

●
●

●

●

●●

●●

●

●

● ●
●

●●●●
●● ●

●● ●

●

●

●

●●●
●

●
● ●

●
●

●
● ●

●
●● ●●

●
●

●

●●●●
●●

● ● ● ●

●

●
●●
●●●

●●

●

●●●●

●

●

●●
●
● ●●

●

●●● ● ●

●
●

●●●●

●

●
●●●

●●● ●
●●●●

●

●

●

●●

●

●
● ●

●
● ●

●●●
●●

●
● ●●● ●

●

●●●
●

●

●●

●

● ●
●

●●● ●

●

●

●●

●
●

●
● ●
●

●● ●●
●●● ●

●

●
●

●

●

●
●

● ●
●

●

●● ●●

●

●
●●

●
● ●●

●

●●

●

●●

●● ●●●

●

●
●

●

●

●
● ●●●●●

●

●

●●● ●● ●

●

●
●

●
●●●●

●
●●

● ●
● ●

●

●
●

● ●
● ●●

●
●

●
●●●

●
●

●

●● ●

●

●
●

● ●
● ●

●
●

●●

●

●●●● ●●● ●
●●
●

●● ●
●

●
●● ●●

●
●●
●

● ●● ●●

0 40

0.26

0.37

0.19

Urban

●

●● ●●●●

●

●

●

●●

●

●●

●
●

●

●●

●

●

●

●
● ●●

●●● ●

●

●
●

●
●

●

●

●

●

●

● ●●

●

●
●

●
●●●●●

●

● ●

●●●● ●●

●

●

●●●●●

●

●

●●

●

●●

●

●

●

●

●

●

●

●

●

●

● ●
●
●

● ●

●

●

●

●

●●●
●

●●

●

●●

●

●●●●

●
●

●
●
●●●

●

●

●

●●

●

●

●

●●●●

●

●●●

●
●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●●●●

●

●●

●

●● ●
●

●

●

●

●

●●

●

●

● ●

●

●

●

●

●

●

●●

●

●

●●●● ●

●

●

●

●

●

●

●

●
●

●

●●

●

● ●

●

●

●

●

●

● ●
●

●●

●

●

●●

●

●●

●

●●

●

●●●

●

● ● ●●

●

●

●

●●

●

●●●

●

●
●

●●

●

●

● ●●

●

●

●

● ●● ●●●
●

●

●

●

●● ●● ●●●●

●

●●

●

●●

●

●●

●

●

●●

●

●
●
●

● ●

●

●

●

●

●

●

●

●●

●

●

●

●● ●● ●●● ●●

●

● ●●

●

● ●

●

●●●
●

●

●

●

●

●

●●●●●

●

●

●

●●

●

●●●

●

● ●●●●●

●

●●

●●

●

●

●

●

●

●

●

●●●●
●

●

●

●●

●

●●● ●●

●

●
●

●
●

●

●●

●

●

●

●

● ●

●

●● ●●● ●● ●●●●

●

●

●

●●●

●
●

●

● ●●

●●

●

●●●●

●

●●●

●

●

●

●

●●

●

●●

●

●
●

●

●● ●●

●●●● ●●

●

●●

●
●

● ●●

●

●●●●

●

●●●

●

●●● ●

●

● ●●● ●

●

●●

●

●

●

●
●

●

●
●

●

●

●

●

●

●

●

●● ●●● ●

●

●●●●●

●

●●

●

●
●

●●●●

●

●

●

●●●
●
●

●

●

●

●

●

●

●

●●

● ●●

●

● ●

●

●●●

●
●

●●●●●

●

●●●

●

●

●●●

●

●●●●●●

●

●●● ●●●● ●

●●

●●

●

●●

●

● ●●●

●

●

●

●

●

●

●

●
●

●

●

●

●
● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●●

●●

●

●●

●

● ●

●

●●●

●

●

●●●●

●

●

●

●

●

●
●

●

●

●●

●

●●●
●
●

●

●

●

●
●

●

●

●

● ●

●●
●

● ●●

●

●● ●●

●

●

●

●

●

●

●

●● ●●

●

●●

●

●●●●●

●

●

●

●

●●

●

●● ●●●●

●

●

●●

●●

●●● ●

●

●●●●●

●
●

●

●

●

●

●

●

●

●●

●

●●

●

●●

●

●●●

●

●●●●

●

●●

●

●

●●

●

●

●

●

●

●

●

●

●

●●

●

●●●●●

●

●

●

●●●

●

●

●

●

●●

●

●●●

●

● ●●●●●●●●

●

● ●●
●

●

●

●●

●

●●

●

●

●●●

●

●●

●

●

●●

●

●

●

●

●

●

●

●

●

●●●●● ●●●● ●●●●
●

● ●● ●●●●

● ●

●

●●●

●

●

●

●

●

●

●●●

●

●

●

●●

●

●● ●

●

●●●

●

●

●

●●

●

●

●

●

●
●● ●●

●

●●●●

●

●● ●●●

●

●

●

●

● ●

●

●●

●

●● ●

●

●

●●

●

●

●

●●● ●●●●

●

●●

●

●●●●●●

●

●

●

●

●

●

●

●

●

●

●● ●● ●

●

●

●

●●

●
●

●

●

●

●

●

●

●
●

●

●

●

●

● ●●●

●

●●

●

●

●

●
●

●

●●

●

●

●

●

●

●

●

●●●

●

●

●

● ●●● ● ●●●

●●
●●●●●●

●

●●●●● ●●●

●

●

●

●

●

●

●

●

●

●

●
●

●● ●

●

●

●

●

●

● ●●

●

●

●

●

●

●

●●

●

●

●

●

● ●●● ●●●●

●

● ●●●●●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●● ●●●

●

●

●

●

●●

●

●●
●

●

●

●

●●

●

●

●

●

●

●●

●

●

●

●

●
●

● ●

●
●

●

●

●

●

●

●●●

●

●●

●

●

●

●

●

●●●●●

●

●●●

●

●

●

●

●

●

●●●●●

●

●

●

●

●

●

●● ●

●
●

●

●

●

●

●

●

● ●●●●

●

●●●●

●

●

●●

●

●

●
● ●
●

●

●●

●

●

●●

●

●

●

●

●

●

● ●

●
●

●

●

●

●

●

● ●●
●

●

●
●

●●● ●●●●

●

●

●● ●

●

●● ●● ●

●

●●

●

● ●

●

●●

●

●

●

●●

●

●●

●

●●●

●

● ●●

●

●●

●

●

●

●

●●

●

●

●

●

●●●

●

●

●

●

●

●●

●

● ●●

●

●

●

●

●●●

●

●

●●●

●

●●●

●

●

●

●

●

●● ●●

●●

●

●

●

● ●

●

●

●

●

●

●●

●

●●

●

●

●

●

●

●

●

●● ●

●

●●

●

●

●

●●

●

●●

●

●●●●●

●

●

●

●

●

●

●

●●● ●●●●●

●●

●
● ●

● ●
●●●● ●●

●

●
●
●●

●

●●

●

● ●

●

●

●

● ●

●

●

●

●
●

●

●●●●●●

●

●●●

●

●

●

●●●●●

●

●● ●●● ●

●
●

● ●●

●

●●
●

●●

●

●

●

●

●

●●

●

●●

●

●

●

●●●●●

●

●

●

●

●●

●

●

●●●

●

●

●

● ●●●● ●●●

●

●●●

●
●

●●

●

●●●

●

●●●●●●●

●

●
● ●● ●

●

● ●●

●

●

●●

●

●

●

● ●●

●

●

● ●●●●●●

●

●

●

●●●●

●

●● ●●●

●

●●

●●

●

●

●

●

●

● ●●

●

●

●

●

●●

●

●

●●

●

●●●●●

● ●

●● ●

● ●●

●

●●

● ●

●
●

●●●●● ●●

●

●

●

●
● ●●●●● ●●●●

●

●
●

●

●●

●●●

●

●● ●●

●

●

● ●● ●
●

●●●●

●

●

●●●●●

●

●●

●

●●●● ●

●

●●

●

●

●

●●●●●●●●●

●

●

●

●●●

●

●●●●

●

●●

●

●

●

●

●
●

●●● ●

●

●●

●

●●

●

●●●●

●

●

●

●

●●

●●
●

●

●

●●
●

●

●

●

●

●

●● ●

●

●

●

●● ●●

●

● ●

●

●

●

●

● ●

●

●
●
●

●

●
●

●

●

●

● ●

●

●●● ●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●●●

●●●●

●

●
●

●● ●

●

●

●

●

●

●

● ●

●

●

●
●

●
●

●

●

●

●
●

●

●

●●

●

●

●●

●

●●

●

●

●

●

●

●●

●
●

●

●

●

●

●

●

●

●
●

●
●
●

●●
●

●

●

●

●

●
●

●

●

●

●

●
●

●●●

●

●
●

●

●

●
●
●
●

●

●

●

●

●
●

●

●

●

●

●●

●

●

●
●

●

●

●●●●

●

●

●

●

●●
●

●

●

●

●

●

●

●

●

●
●

●
●

●

●

●
●

●

●

●

●

●
●

●

●
●
●

●

●

●●

●

●
●

●

●
●

●
●

●●
● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●
●

●●●

●

●

●

●
●

●
●

●

●
●

●●
●

●
●

●●

●

●

●
●

●

●

●●

●

●

●

●

●
●

●

●●
●

●

●●

●

●

●

●

●
●

●

●●

● ●●

●

●

●

●

●

●

●●

●

●

●

●
●

●

●
●

●

●

●

●

●
●
●

●

●

●

●

●

●

●●●

●

●

● ●

●

●●

●

●

●

●

●
●

●
●
●

●

●

●●

●

●

●
●

●●● ●

●

●

●

●
●

●

● ●

●

●
●

●
●

●●

● ●
●

●

●
●

●

●●

●●
●

●

●
●

●

●

●

●

●

●●

●●

●

●

●

●

●

●

●
●

●

●
●

●
●

●

●

●
●

●

●

●
●

●

●

●●

●

●

●

●

●

●
●

●

●

●
●
●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●
●

●
●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●
●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●
●●

●

●

●

●●

● ●

●

●

●

●

●

●

●

●

●
●

●

●

●●

●●

●

●

●●

●
●●●

●

●

●

●

●
●

●

●
●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●
●

●

●

●

●●
●

●

●

●
●

●●

●

●
●

●

●

●

●

●

●

●

●

●

● ●

●
●

●

●

●

●

●

●

●

●●

●

●

●

●
●

●●
●

●

●

●

●

●

●

●

●

●
●

●●

●●

●

●

●

●

●
●

●●

●

●

●

●●

●

●

●

●●

●

●
●

●

●

●

●
●●

●

●
●

●
●

●

●

●
●

●

●

●

●

●

●
●

●

●

●●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●
●

●

●
●

●

●

●

●

●●
●●

●

●

●

●

●

●

●

●

●●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●
●

●

●
●

●
●

●

●
●

●
●

●

●

●

●

●

●

●

●

●

●

●

●
●

●
●

●

●
●

●

●

●

●

●
●

●

●

●●

●

●

●

●

●

●
●

●

●
●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●●

●
●

●
●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●
●

●●

●

●

●

●

●

●

●

●

●●

●

●

●

●●●

●

●

●
●

●

●
●

●
●

●●

●

●

●

●

●

●

●●●

●

●

●

●

●

●

●
●

●

●

●

●

●
●

●●

●
●

●

●

●

●

●
●

●

●●

●

●
●

●

●

●

●

●

●

●

●

●

●●

●

●

●
●
● ●

●

●

●●
●

●

●

●

●

●
●

●

●

●
●

●
●

●

●

●

●

●

●

●
●

●

●
●

●

●
●

●

●

●

●●
●●

●

●

●

●

●

●

●

●

●
●

●●

●

●

●

●

●

● ●

●

●
●

●

●

●

●

●●

●

●
●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●●●

●

●

●

●

●

●

● ●

●●
●

●

●● ●

●

●

●

●
●
●

●●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

● ●

●

●

●

●

●
●

●

●

●

●
●

●

●

●

●

●
●

●●

●
●

●

●

●

●

●

●

●

●●

●

●
●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●
●

●
●

●

●

●

●

●

●

●●
●

●

●

●

●

●●

●

●

●

●

●

●

●

●●●●

●

●●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●
●

●

●

●

●

●

●

●

●
●

●

●

●

●

●
●

●●

●

●

●

●
●

●●
●

●

●

●

●

●

●

●
●

●
●

●

●

●

●

●

●

●

●

●●

●

●

●
●

●

●

●

●

●
●

●

● ●

●

●

●

●

●

●

●

●

●

●●●

●

●

●

●
●

●
●

●

●

●

●

●
●

●

●

●

●

●

●
●

●
●

●

●

●●

● ●
●●●

●

●

●

●

●

●

●

●
●

●

●

●
●

●
●●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●●

●

●
●●

●

●

●

●
●

●

●
●

●

●

●

●
●

●

●

●

●

●
●

●
●

●

●

●

●

●●

●●

●

●

●

●

●●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●●

●
●

●

●

●

●

●
●

●

●

●

●

●

●
●

●

●
●

●
●

●

●●
●

●●

●
●

●●

●

●
●

●

●●

●

●

●

●

●

●

●
●

●

●●

●

●
●

●

●

●

●

●

●
●

●

●

●

●
●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●●

●
●
●

●

●

●
●

●

●
●
●

●

●●

●

●

●

●

●

●

●

●●
●●

●

●●

●

●

●

●
●

●

●
●●

●
●

●

●

●

●●●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●
●

●

●

●

●

●

●
●

●

●●

●

●

●

●

●

●

●

●

●

●

●
●

●

●●
●

●

●
●
●●

●

●
●
●

●

●

●●
●

●

●

●

●

●

●

●

●●

●

●

●

●

●
●

●

●●

●
●

●
●

●●

●

●

●

●
●

●●

●

●

●

●

●

●

●

●

●
●●●

●

●

●

●

●

●

●

●

●

●●

●●

●

●
●

●●

●

●

●●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●
●

●
●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

● ●

●
●

●
●

●

●

●

●
●

●

●

●

●
●●

●

●

●●
●●

●

●

●

●

●
●

●
●

●

●
●

●
●

●
●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●
●

●

●

●

●●

●

●

●●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●
●

●

●
●
●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●
●●●

●
●
●

●

●

●

●

●

●

●

●

●

●●
●

●●
●

●●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●●

●●

●

●

●

●
●

●

●

●
●

●

●
●

●

●

●

● ●

●

●

●
●

●

●●

●

●

●

●

●

●
●

● ●

●

●

●

●

● ●

●

●

●

●

●

●●

●

●●

●

●

●
●

●

●●

●

●
●

●

●●●●

●

●
●

●●
●●●

●

●●

●
●

●

●

●

●
●

●●

●
●

●
●

●

●

●

●
●

●
●
●
● ●

●
●

●
●●

●
●

●
●

●●●

●
●●

●
●

●
●
● ●

●

●

●

●●

●●
●
●

●

●

●

●

●
●

●
●

●
●●

●●●●●

●

●
●
●●

●
●● ●●

●

●

●

●●

●
●
●

●●

●

●

●
●
●
●●
●●●

●

●
●●
●
●

●

●●

●

●●●●●

●
●

●

●
●

●

●●
●

●

●

●
●●

●
●
●●●

●

●

●

●●

●
●
●
●

●

●

●●●

●

●
●●

●
●

●
●

●●

●●

●
●

●

●

●
●

●

●
●

●
●

●

●
●●

●
●

●●
●

●
●●
●

● ●
●
●
●

●

●
● ●

●
●
●

●

●
●●

●

●
●
●

●●
●

●

●

●
●
●

●
●

●

● ●
●

●
● ●●●●●
●

●

●●
●●

●

●●●

●●
●

●

● ●
●●

●●
●

●

●

●

●

●

●
●

●

●
●●

●●●●

●

●
●
●●

●
●

● ●

●
●

●
●

●
●●
●●●

●
●●

●
●

●
●

●
●

●
●
●

●

●●
●●

●
●●

●

●
●●●
●
●

●

●

●
●

●

●

●
●

●

●

●
●

●
●

●

● ●●

●
●
●●

●
●

●●●●●

●

●
●
●

●

●
●
●

●

●
●
●●

●
●
●

●

●

●
●
●

●
●

●

●

●●● ●●●
●
●

●
●

●●

●

●

●●

●

●

●●

●

●

●
●●●●●

●●
●

●

●

●
●

● ●
●

●●

●

●

●

●●
●

●
●●

●

●
●●●● ●

●●

●

●

●
●●●

●●

●●

●

● ●
●

●

●

●

●

●
● ●

●

●

●

●
●

●
●●●●●
●

●

●
● ●

●● ●
●
●

●●
●●

●
●

●

●
● ●●●●

●

●

●

●●
●

●

●
●

●●

●●
●

●

●

●

●
●
●●●●●

●
●
●●● ● ●
●

●

●
●
●

●

●

●

●

●● ●
●
●● ●
●
●
●

●
●

●●●●● ●

●

●

●●
●

●●●

●

●

●

●
●

●

●

●
●●

●

●

●
●

●

●

●
●

●

●

●●
●

●
●

●

●●
●

●

●
●
●

●

●●●
●●

●

●

●
●

●●

●

●

●

●

●

●

●
●
●

●●

●

●●

●

●
●
●

●

●

●●

●
●●

●

● ●
● ●

●

●
● ●

●●●
●

●
●

●

●

●
●●
●●●

●

●
●

●

●

●

●
●

●

●

●

●

●●

●
●

●
●

●●
●

●
●

●●

●

●

●●●
●●

●

● ●
●

●●
●

●

●●

●●
●●

●

●●●●●
●

●

●●

●

●

●

●
●

●

●

●

●

●

● ●
●●

●

●

●

●

●●

●●

●

●

●●

●

●

●
● ●
●

●

●

●
●

●

●●
●

●
●●●

●
●

●
●●

●

●
●●
●

●
●

●

● ●
●

●
● ●
●

●●

●●●

●

●

●
●
●●●

●

●
●●
●

●●
●●●
●

●

●●

●
●
●

●
●
●
●
●

●

●
●

●●

●

●●

●

●

●

●
●

●●

●

●

●● ●●

●

●
●●

●

●
●

●

●

●
●●
●

●●

●
●●

●
●

●●

●

●
●

●● ●

●

●

●

●●

●●

● ●●
●

●
●●
●

●

●

●
●●
●●

●
●●

●
●

●●●
●●●

●

●●

●
●

●

● ●

●

●

●

●
●

●

●
●

●

●

●

●
●●

●

●

●
●

●

●
●●●

●

●
●

●
●●●

●
●

●●

●

●●

●

●

●
●

●

●●

●

●●
●

●
●

●

●
●●●

●

●
● ●

●

● ●●●

●

●

●

●

●

●
●●

●
●
●

●
●
●

●● ●●

●

●

●
●

●

●

●
●

●

●

●

●
●

●●
●

●
●

●

●●
●

●

●

● ●
●

●
●

●
●

●

●
●

●
●
●

●

●

●

●
●

●

●●

●
●

●

●●●
●

●
●

●●
●

●
●

●

●
●

● ●
●

●

●

●

●

●●●

●
●

●
●●

●
●●

●●

●

●●●

●

●

●

●

●●
●
●●
●●

●

●

●

● ●
●

●

●●
●

●●

●●
●
●

●
●

●●●

●

●

●

● ●

●

●
●

● ●
●
●

●

●●
●
●

●

●
●

●

●●

●●●●
●

●

●

●

● ●

●

●

●
●

●

● ●
●

●

● ● ●●
●

●●

●

●

●

●
●

●●
●
●●

●

●● ●

●●●

●
●

●●●●

●

●

●

●
●

●

●

●●●
●

●
●

●

●●●
●
●

●

●●●●
●

●●
●

●

●
●●

●●

●

●

●

●
●

●

●●●●

●

●

●

●

●

●●●●

●

●

●●
●

●
● ●
●
●

●

●

●
●

●
●

●

●

●

●
●

●

●
●

●
●

●

●
●

●

●

●

●●
●

●
●●

●

●

●
●

●
●

●●
●●

●
●

●

●
●

● ●
●

●

●

●●●
●

●●●

●
●

●

●●

●
●

●
●●

●
●
●
● ●

●

●

●
●●

●
●

●●

●

●●

●
●●

●

●

●
●

●

●

●

●

●●
●

● ●

●
●

●●
●●●

●

●
● ●

●

●

●
●

●

●●

●
●

●
●

●

●
●●

●
●

●●
●

●●

●

●
●●

●
●

●

●

●●

●

●

●

●

●

●

●

●
●●
● ●●

●

●

●●

●

●
●

●
●

●

●
●

● ●●

●●
●

●

●

●

● ●
●

●●

●
●
●

●

●●●
●

●

●●

●
●●

●

●

●
●

●

●
● ●

●
●
●

●

●●

●
●

●

●●

●

●
●●●

●

●

●

●
●
●

●●●
●

●
●

●

●

●
●

●
●

●

●
●

●
●

●●

●
●

●

●

●

●
●

●
●
●●●●

●●

●

●

●

●

●

●●

●

●●●

●

●●●
●
●

●

●●

●

●●
● ●●

●
●

●

●

●
●● ●

●

●
●
●
●

● ●
●

●

●
●
●
●

●
●●

●● ●

●●

●●

●

●●
●

●

●

●

●
●

●

●
●
●

●

●

●

●●
●

●
●

●●
●●

●●●
●● ●●●

● ●

●
●●
●
●

●
●●

●

●●

●

●

●●

●●
●

●
●●

●
●
●

●

●
●

● ●

●●
●

●

●

●

●

●

● ●
●

●
●●

●
●

●●

●

●

●●
●

●
●

●●●

●
●

●

●

●●●

●

●

●

●●
●
●
●
●
●
● ●
●●

●●
●

●
●

●

●

●

●
●

●●●

●
●

●
●

●
●●

●

●

●

●

● ●
●

●

●

●

●●

●●

●

●

●

●
●

●
● ●

●
●

●

●●

●

●●●
●

●

●

●
●

●
●●

●

●

●

●

●

●●
●

●● ●

●

●●
●

●

●
●
●

●●

●

●

●●●
●●

●

●●●
●●

●

●
●

●
●

●
● ●

●●
●

●

●●

● ●

●

●
●

●
● ●

●

●

●●● ●

●

●●
●

●

●

●
●●

●
● ●

●

●

●●●●

●

●

●

●●

●

●

●

●

●

●
●

●●●
●●

●●
●

●

●

●

●
●

●●
●

●

●

●

●

●

●●

●

●

●

●●
●

●

●

●

●●●
●●●

●

●

●●

●
●

●

●

●●

●
●

●

●

●

●

●●
●

●
●

●

●

●

●
●●

●

●●●

●●

●●

●

●
●

●

●
●
●

●

●

● ●

●
●

●

●
●

●

●

●
●

●
●

●

●

●

●
●●

●
●
●

●

●

●

●●

●●

●

●

●
●

●
●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●●●

●

●

●

●
●●●●
●
●
●

●●●
●●

●

●●●

●

●
●

●
●●

●
●●

●

●
●

● ●

●

●

●

●

●

●

●●
●

●

●

●

●
● ●

●●
●

●

●●●●

●

●

●

●●●

●

●

●
●

●
●

●

●

●

●

●

●

●
●

●

●

● ● ●●
●

●

●

●

●
●

●

●

●●
●

●

●

●
●

●

●

●
●

●

●

●

●

●

●
●

●

●

●●
●●

●
●

●

●

●

●
●
●

●●●

●

●
●

●

●

●●

●

●

●

● ●

●●
●

●

●

●

●

●●
●●●

●
●

●
●

●
●

●

●

●●

●

●●●
●

●
●

●

●
●

●
●●

●●
●

●

●

●

●

●

●●

●●
●

●

●

●

●

●

●

●●

●

●

●
●

●●

●

●

●

●

●
●

●●

●

●

●

●

●

●●●

●

●
●

●
●

●

●

●●

●

●

●

●

●

●

●

●●
●

●

●

●

●
●

●
●

●
●

●●

●

●

●

●

●

●

●

●
●

●
● ●

●
●

●

●

●
● ●

●

●

●

●● ●
●
●

●
●

●

●

●
●

●

●●●

●

●

●

●

●

●
●

●

●
● ●

●
●
●
●●

●●
●
●
●

●●

●

●●
●

●

●

●

●
●
●●●●
●

●

●
● ●

●

●

●

●

●

●
●●

●
●

●

●

●

● ●
●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●
●

●

●

●

●

●

●●
●
●

●
●

●

●

●

●
●

●

●

●

●

●

●

●
●

●

●

●

●
●

●

●

● ●
●

●●
●

●

●
●●

●

●

●

●

●

●●

●●

●

●

●

●

●●●

●

●
●

●

●
●

●●●

●●
●

●

●

●

●

●

●●

●

●
●

●
●

●

●

●●
●

●

●
●

●

●

●
●●● ●●●●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●
●

●

●
●

●

●

●

●

●

●

●
●

●

●

●●
●
●
●
●

●
●
●

●

●●
●

●
●
● ●

●

●

●

●

●

●

●

●

●
●

●

●

● ●

●●●

●

●
●

●

●

●

●

●

●

●

●

●
●

●
●

●

●
●

●
●

●
●

●
●

●●

●
●

●

●
●●
●

●
●

●

●

●
●

●
●

●
●●

●

●

●

●

●●

●

●

●

●

●

●

●

●
●●

●
●

●

●

●●

●

●●●●
●

●
●

●
●

●●
●

●

●

●●
●

●●

●

●
● ●

●●

●

●

●
●

●

●
●

●

●

●

●
●●

●●

●
●
●

●
●

●
●●

●

●
●●

●

●

●●

●
●●
●

●

●
●

●
●

● ●
●

●

●
●

●●

●

●
●
●

●

●● ●

●

●

●
●

●

●
●

●
●●

●

●
●
●

●

●●
●

●

●●

●
●

●

●
●●

●

●● ●● ●

●

●
●

●

●

●

●

●

●

●
●

●

●

●
●

●

●

●

●
●

●

●

●
●

●●
●

●

●

●

●

●

●

●

●

●

●
●

●

●
●
●
●

●

●

●

●

●

●
●

●
●●

●

●

●

●●●●●
●

●

●

●

●
●

● ●●●

●

●

●

●

●
●
●

●

●●

●

●●

●

●

●

●

●

●

●

●

●
●

●

●

●

●
●●

●

●

●●

●

●
●

●●●
●
●

●

●●

●

●

●

●

●

●
●

●●●

●

●●
●

●

●

●

●

●

●
●●

●

●●
●●

●●

●
●

●●●
●

●

● ●●

●

●

●●

●

●

●

●

●

●●
●

●

●
●●

●

●

●
●●
●

●

●●

●●

●

●●

●●

●

●

●
●

●●●●

●

●
●●
●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●
●

●

●
●

●
●●

●

●

●

●
●●●●

●

●

●

●

●

●
●
●

●

●●

●

●

●●●

●
●

●

●

●

●

●

●

●

●
●●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●
●

●

●

●

●●

● ● ●●●●

●

●

●

●

●
●

●
●●
●
●

●

●

● ●

●

●

●

●

●

●

●

●●●
●
●●

●

●
●

●
●●

●

●

●

●

●●
●●
●

●

●

●
●●

●

●

●

●
●
●

●
●

●●

●

●

●
●

●

●

●

●

●

●

●

●
●

●

●
●●
●

●

●

●

●

●

●

●

●

●●

● ●
●

●

●

●

●

●

●

●
●

●

●

●●
●●

●

●

●
●

●

●

●

●
●
●

●●
●

●

●
●

●

●

●

●●

●

●
●●●

●
●

●
●

●

●
●

●

●

●

●

●

●

●●

●

●

●

●

●
●

●
●

●

●

●
●

●

●

●
●

●

●●
● ●
●

●

●

●

●●

●
●

●

●

●
●
●

●

●●●

●
●

●

●
●

●

●
●
●●

●

●

●

●
●

●

●
●

●
●●

●●●

●
●

●

●

●

●●

●

●

●
●

●

●

● ●

●

●
●

●

●

●

●

●

●

●

●

●

●●

●●●●

●●●

●

●

●●●

●
●

●

●

●
●

●

●
●

●●
●●

●●

●

●●
●

●

●
●
●

●

●

●

●
●

●

●

●

●

●
●

●

●

●●
●●●

●
●

●

●

●

●

●

●●

●

●
●

●
●

●
●

●

●

●●

●

●

●
●
●●

●

●

● ●●

●

●

●
●

●

●

● ●

●

●

●

●

●

●

●
●

●
● ●●●
●

●●

●

●

●

●

●

●

●
●
●

●

●●
●

●

●
●●
●
●●

●
●

●

●

●

● ●

●●

●

●

●
●

●
● ●●

●

●●●

●

●●

●

●

●

●

●
●

●
●

●●
●

●

●

●●

●

●●
●

●

●

●

●

●

●

●
●

●

●

●●●●

●

●
●

●

●●

●

●●

●

●● ●
●

●

●

●

●

●
●

●

●

●

●
●●

●●

●

●

●
●

●●

●

●

●●

●

●●

●

●

● ● ●●

●

●

●

●●

●

●

●

●
●

●
●

●●●

●
●

●

●●
● ●
●

●

●●
●

●

●

●●

●

●●
●
●

●●●

●

●

●

●

●●

●
●
●

●

● ●● ●
●●●●

●

●

●

●

●

●

●

●

●
●

●

●

●
●●

●

●

●
●

●

●
●●

●

●
●

●
●●

●
●

● ●

●

●

●

●

●

●

●
●●●●

●
●

●

●

●

●●

●

●

●

●

●

●

●

●●

●●

●
●

●

●
●

●

●

●

●

●

●●●
●

●

●

●

●

●●
●

●
●

●

●

●

●
●

●

●

●

●

●

●

●
●

●

●

●

●
●

●

● ●

●
●
●

●●
●
●

●

●

●

●
●

●

●●
●

● ●

●

●
●●

●

●

●

●

● ●●

●

●●●●
●
●

●●●●●●●
●

●● ●●● ●●●●

●
●

●

●

●● ●●●●● ●

●

●

●

●●●
●●●

●

●
●●
●

●
●●

●
●

●
●

●

●
●

●

●●●
●●

●

●

●

●●●
●
●●●

●●●●

●

●

●

●

●
●
● ●

●

● ●●●

●

●
●●

●

●
●

●●●
●

●

●
●●

●
●
●

●

●

●●●
●●

●

●

● ●
●

●

●

●

●

●

●

● ●

●

●

●

●
●●

●

●

●

●

●●●●
●

●

●
●●●●●●
●

●●●
●●● ●●●●● ● ●●●

●
●
●

●●
●
● ●

●

●

●

●
●

●●●●

●

● ●
●

● ●
●●
●●

●●●●●

●

●

●●●
●●

●
●

●

●

●
●

●
●

●
●

●●
●

●

● ● ●●● ●●●● ●

●

●
●●●

●

●

●
●

●● ●●●

●

●
●

●
●

●
●

●

●● ●●●● ●●
●

●●●
●●●

●

●●●

●

●●●
●●

● ●●●● ●

●

●

●

●●●●●●●●● ●● ●●

●●

● ●●●●
●

●
●
● ●

●
●
●

●●
●

●●

●
●

●●●●●
●●

●

●●●
●

●●

●

●

●
●

●●

●

●

●●●
●

●●

●

●●
●

●

●●●●

●
●
●●●

●

●●

●

●
●

●

●●● ●●
●

●

●●●
●●

●
●●

●●
●

●

●

●

● ●

●
●
●

●● ●
●

●

●

●

●● ● ●
●●
●● ●●●

●
●●●●●

●

●●●

●

●
●

●

●
●
●

●●
● ●●●●●●

●●
●●●●●

●

●●
●

●
●

●

●●
●●●●●●●
● ●

●

●

●
●

●

●
●●●●

●

●
●● ●●

●

●

●

●●

●
●

●

●

●
●

●
●

●
●●●

●

●●●

●●
●●●

●●

●

●
● ●

●
●

●

●
●

●

●●

●

●

●

● ●●
●● ●●●● ●●

●
●●

●

●
●

●

●●●
●●●

●

● ●
●●●●

●

●

●
●
●

●●●
●●● ●

●

●●
●

●●
●●●

●
●

●

●

●●
●

●
●●●

●

●●●● ●●●●●
●●

●

●

●●

●

●
●●

●

●●

●
●
●●

● ●
●●●

●

●●
●

● ●●
●●

●

●

●

●●●

●

●●●●●
●

●
●

●

● ●●●
●
●●

●
●

●

●
●
●

●

●
●

●
●

●
●● ●

●●●
●

●●

●

●

●

●

●

●
● ●

● ●● ●

●

●
●●

●
●●●●

●●●●●●●●
●

●
●

●

●
●
●
●

● ●●●
●

●

●
●●●●●●●
●

●

● ●
●●

●●
●

●

●●

●

●●●●●
●
● ●
●

●
●
●

●
●●●●

●●●● ● ●●● ●

●

●
●

●

●
●●

●

●
●●●●●
●

●●●●
●
●●

●
●●●●

●

●●
●

●●●

●

●●
● ●● ●●●●●●●

●

●●●●●● ●●
●
●

●

●●
●●●●
●
●●●

●

●●
●
● ●●

●
●

●
●

●●●
●● ●● ●

●

●
●● ●

●

●

●

●●●●●

●

●

●
●
●
●●

●

●

●●
●●

●●

●

●
●

●

●

●
●

●

●●
●

●

●
●
●

●
●

●

●

●●●●●●

●

●

●

●●●●● ●●●
●

●
●

● ●●●
●

●●

●

●●●

●

●●

●

●●

●

●

●

●
●

●
●
●

●●

●

●
●
● ●●●

●

●●● ●
●

●●●●●

●
●●●

●
●
●

●

●
●

●●●
●

●● ●●
●●

●

●

●
●●

●

●●
●●●●

●
●

●●●●●● ●●

●

● ●●●
●

●●
●
●●●●
●●●●

●
●●●●

●
●●

●●

●

●●
●●

●

●

●
●●●●●

●
●
●●●●

● ●
●

●
●●●

●

●

●

●●●●●●

●

●

●

● ●●
●

●

●
●●●●●

●

●
●●

●●●● ●
●●

●

● ●●●
●●

●

●●

●

●●
●●

●●

●

●

●

●
●

●
●

●●

●
●

●●

●

●
●

●●

●

●●
● ● ●●●●
●

●
●
●

●
●

●●●
●● ●

●

● ●●
●●

●
●

●

●

●●●●●●●●
●

●●●●

●

●

●

●●●●●

●

●

●●● ●●
●
●●
● ●●●●● ●●●

●

●●
●
●

●

●

●
●

●

●●●
●
●●

●

●
● ●

●● ●●● ●●●
●● ●

●
●
●

●
●

●
●● ●●
●

●

●
●

●

●

●
●
●● ●● ●
●

●
●

●
●

●
●●

●

● ●●●●● ●●
●
●●●●
●

●
●

●

●●

●
●●

●

●
●

●● ●
●●

●

●

●

●●●●●● ●●

●
●

●
●●

●

●

●
●

●●●

●

●●●
●

●

●
●●

●
●●●●

●

●● ● ●

●

●
●

●
●
●

●●● ●●●

●●

●●

●

●
●●●●

● ●

●
●

●
●

●
●

●
●

● ●

●

●

●
●

●●●●
●●●

●

●

●●●●
●

●

●

●
●

●

●●●●
●●●●● ●● ●●

●
●
●

●

●
●

●
●

●

●●●●●●
●

●●●●● ●●
●
●

●

●
●
●●
●

●
●

●
●

●●

●

●

●●

●

●
●

●
●●

●
●● ●●

●

●
●●

●

●
● ●●●●

●

●

●

●●

●
● ●●●
●

●●

●

●

●

●
●

●●●●

●

●●
●

●●●●
●
●●

●

●
●

●

●

● ●

●●

●

●

●●
●
● ●● ●
●●●

● ●●

●

●

●

●●●
●
●

●●
●

●

●
●●●

●●● ●
●

●

●

●● ●●
●●

●●●●

●

●
●●
●●●
●●

●

●● ●●

●

●

●●
●
●●●

●

●●● ●●

●
●
●●●●

●

●
●●●

●●●●
● ● ●●

●

●

●

●●

●

●
● ●

●
● ●
●●●

●●
●

●●● ●●

●

●●●●

●

●●

●

●●
●
●●●●

●

●

●●

●
●

●
●●
●
● ●● ●
●●●●

●

●
●
●

●

●
●

●●
●

●

●●●●

●

●
●●
●

● ●●

●

●●

●

●●

●●● ●●

●

●
●

●

●

●
●●●●●●

●

●

●●
●

●●●

●

●
●
●

●● ●●
●
●●
●●
●●

●

●
●
●●●● ●

●
●
●
●●●

●
●

●

●●●

●

●
●

●●
● ●
●
●

● ●

●

●●●● ●●●●
●●

●

●●
●
●

●
●● ●●

●
● ●

●
●●●●
●

0.01

0.10

−0.12

−0.04

bFRI

●

●

●
●

●

●

●

●

●

●

●● ●

●● ● ●

●

●
●

●●●

●

●

●

●

●

●

●●

●

●

●
●

●
●

●

●

●

●
●

●

●

●●

●

●●

●

●●

●

●

●

●

●

●●

●
●
●

●

●

●

●

●

●

●
●

●
●
●

●●
●

●

●

●

●

●
●

●

●

●

●

●
●

●● ●

●

●
●

●

●

●
●
●

●

●

●

●

●

●
●

●

●

●

●

●●

●

●

●
●

●

●

● ●●●

●

●

●

●

●●
●

●

●

●

●

●

●

●

●

●
●

●
●

●

●

●
●

●

●

●

●

●
●

●

●
●

●

●

●

●●

●

●
●

●

●
●

●
●

●●
●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●
●

●● ●

●

●

●

●
●

●
●

●

●
●

●●
●

●
●

● ●

●

●

●
●

●

●

●●

●

●

●

●

●
●

●

●●
●
●

●●

●

●

●

●

●
●

●

●●

●●●

●

●

●

●

●

●

●●

●

●

●

●
●

●

●
●

●

●

●

●

●
●

●

●

●

●

●

●

●

● ●●

●

●

●●

●

● ●

●

●

●

●

●
●

●
●

●

●

●

● ●

●

●

●
●

●●●●

●

●

●

●
●

●

●●

●

●
●

●
●

● ●

●●
●

●

●
●

●

● ●

●●
●

●

●
●

●

●

●

●

●

●●

●●

●

●

●

●

●

●

●
●

●

●
●

●
●

●

●

●
●

●

●

●
●

●

●

●●

●

●

●

●

●

●
●

●

●

●
●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●
●

●
●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●
●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●
●●

●

●

●

●●

●●

●

●

●

●

●

●

●

●

●
●

●

●

●●

● ●

●

●

●●

●
●●●

●

●

●

●

●
●

●

●
●

●

●

●

●

●

●

●

●

●

●
●
●

●

●

●

●
●

●

●

●

● ●
●

●

●

●
●

● ●

●

●
●

●

●

●

●

●

●

●

●

●

●●

●
●

●

●

●

●

●

●

●

●●

●

●

●

●
●

●●
●

●

●

●

●

●

●

●

●

●
●

●●

●●

●

●

●

●

●
●

●●

●

●

●

●●

●

●

●

●●

●

●
●

●

●

●

●
● ●

●

●
●

●
●

●

●

●
●

●

●

●

●

●

●
●

●

●

● ●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●
●

●

●
●

●

●

●

●

●●
● ●

●

●

●

●

●

●

●

●

●●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●
●

●

●
●

●
●

●

●
●

●
●

●

●

●

●

●

●

●

●

●

●

●
●

●
●

●

●
●

●

●

●

●

●
●
●

●

● ●

●

●

●

●

●

●
●

●

●
●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●●

●
●

●
●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●
●

●●

●

●

●

●

●

●

●

●

●●

●

●

●

●●●

●

●

●
●

●

●
●

●
●

● ●

●

●

●

●

●

●

●● ●

●

●

●

●

●

●

●
●

●

●

●

●

●
●

● ●

●
●

●

●

●

●

●
●

●

●●

●

●
●

●

●

●

●

●

●

●

●

●●

●

●

●
●

●●

●

●

●●
●

●

●

●

●

●
●

●

●

●
●

●
●

●

●

●

●

●

●

●
●

●

●
●

●

●
●

●

●

●

●●
●●

●

●

●

●

●

●

●

●

●
●

●●

●

●

●

●

●

●●

●

●
●

●

●

●

●

● ●

●

●
●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●●●

●

●

●

●

●

●

● ●

●●
●

●

●●●

●

●

●

●
●

●
●● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●●

●

●

●

●

●
●

●

●

●

●
●

●

●

●

●

●
●

● ●

●
●

●

●

●

●

●

●

●

●●

●

●
●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●
●

●
●

●

●

●

●

●

●

● ●
●

●

●

●

●

●●

●

●

●

●

●

●

●

●● ●●

●

●●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●
●

●

●

●

●

●

●

●

●
●

●

●

●

●

●
●

●●

●

●

●

●
●

● ●
●

●

●

●

●

●

●

●
●

●
●

●

●

●

●

●

●

●

●

●●

●

●

●
●
●

●

●

●

●
●

●

●●

●

●

●

●

●

●

●

●

●

● ●●

●

●

●

●
●

●
●

●

●

●

●

●
●

●

●

●

●

●

●
●

●
●

●

●

● ●

●●
●●●

●

●

●

●

●

●

●

●
●

●

●

●
●

●
● ●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

● ●

●

●
●●

●

●

●

●
●

●

●
●

●

●

●

●
●

●

●

●

●

●
●
●
●

●

●

●

●

●

● ●

●

●

●

●

●●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●●

●
●

●

●

●

●

●
●

●

●

●

●

●

●
●

●

●
●

●
●

●

● ●
●

●●

●
●

●●

●

●
●

●

● ●

●

●

●

●

●

●

●
●

●

●●

●

●
●

●

●

●

●

●

●
●

●

●

●

●
●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●●

●
●
●

●

●

●
●

●

●
●

●

●

● ●

●

●

●

●

●

●

●

●●
● ●

●

●●

●

●

●

●
●

●

●
●●

●
●

●

●

●

●●
●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●
●

●

●

●

●

●

●
●

●

●●

●

●

●

●

●

●

●

●

●

●

●
●

●

●●
●

●

●
●

●●

●

●
●

●

●

●

● ●
●

●

●

●

●

●

●

●

●●

●

●

●

●

●
●

●

●●

●
●

●
●

●●

●

●

●

●
●

●●

●

●

●

●

●

●

●

●

●
●●●

●

●

●

●

●

●

●

●

●

●●

●●

●

●
●

●●

●

●

●●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●
●

●
●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●●

●
●

●
●

●

●

●

●
●

●

●

●

●
●●

●

●

●●
●●

●

●

●

●

●
●

●
●

●

●
●

●
●

●
●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●
●

●

●

●

●●

●

●

●●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●
●

●

●
●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●
●●●

●
●
●

●

●

●

●

●

●

●

●

●

●●
●

●●
●

● ●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

● ●

● ●

●

●

●

●
●

●

●

●
●

●

●
●

●

●

●

●●

●

●

●
●

●

●●

●

●

●

●

●

●
●

●●

●

●

●

●

●●

●

●

●

●

●

● ●

●

●●

●

●

●
●

●

●●

●

●
●
●

●●
●●

●

●
●

●●
●●●

●

●●

●
●

●

●

●

●
●
●●

●
●
●
●

●

●

●

●
●

●
●

●
●●

●
●
●

●●
●

●
●
●●●

●
● ●

●
●
●
●
●●

●

●

●

●●

●●
●

●

●

●

●

●

●
●

●
●

●
●●

● ● ●● ●

●

●
●

● ●
●

● ●● ●

●

●

●

●●

●
●

●
● ●

●

●

●
●

●
●●

●●●

●

●
● ●
●
●

●

● ●

●

●●● ●●

●
●

●

●
●

●

●●
●

●

●

●
●●

●
●
● ●●
●

●

●

●●

●
●

●
●
●

●

●● ●

●

●
● ●

●
●
●

●
●●

●●

●
●

●

●

●
●

●

●
●
●

●
●

●
● ●

●
●

●●●
●●

●
●●

●
●

●

●

●
●●

●
●
●

●

●
●●

●

●
●

●

●●
●

●

●

●
●

●

●
●

●

● ●
●

●
● ●●●● ●

●

●

●●
●●

●

●● ●

● ●
●
●

●●
●●

● ●
●

●

●

●

●

●

●
●

●

●
●●●

●●●

●

●
●

●●

●
●

●●

●
●

●
●

●
●●

●●●
●

●● ●
●

●
●
●
●

●
●
●
●

●●
●●

●
● ●

●

●
●●●

●
●

●

●

●
●

●

●

●
●

●

●

●
●

●
●

●

●●●

●
●

●

●
●

●●● ●●

●

●
●

●

●

●
●

●

●

●
●
●●

●
●

●

●

●

●
●

●
●
●
●

●

● ●●●● ●
●
●

●
●

● ●

●

●

●●

●

●

●●

●

●

●
●●● ●●

● ●
●
●

●

●
●

●●
●

●●

●

●

●

●●
●

●
●●

●

●
●●●● ●

●●

●

●

●
● ●●

●●

●●

●

●●●
●

●

●

●

●
●●

●

●

●
●

●
● ●●●●

●

●

●
●●

●●●
●
●
● ●●●

●
●

●

●
● ●●● ●

●

●

●

● ●
●

●

●
●

●●

● ●
●

●

●

●

●
●

●● ● ●●

●
●
●● ●● ●
●

●

●
●

●

●

●

●

●

●●●
●
●●●

●
●

●

●
●

●●● ●●●

●

●

●●
●

●●●

●

●

●

●
●

●

●

●
●●
●

●
●
●

●

●
●

●

●

● ●
●

●
●

●

●●
●

●

●
●
●

●

●● ●
●●

●

●

●
●

● ●

●

●

●

●

●

●

●
●

●
●●

●

● ●

●

●
●

●
●

●

●●

●
●●

●

●● ●●

●

●
●●

●●●
●

●
●

●

●

●
● ●

● ●●
●

●
●

●●

●
●

●

●

●

●

● ●

●
●

●
●

●●
●

●
●
● ●

●

●

●● ●
●●

●

● ●
●

●●●
●

●●

● ●
●●

●

●● ● ●●
●

●

●

●

●

●

●
●
●

●

●

●

●

● ●
●●

●

●

●

●

●●

●●

●

●

●●

●

●

●
●●

●
●

●

●
●

●

●●
●

●
●●●

●
●
●
●●

●

●
● ●

●
●
●

●

●●
●

●
●●

●
●●

● ●●

●

●

●
●

●● ●
●

●
● ●
●

●●
●● ●
●

●

● ●

●
●
●
●
●
●
●

●

●

●
●
●●

●

● ●

●

●

●

●
●

● ●

●

●

● ● ●●

●

●
●●

●

●
●

●

●

●
●●

●
●●

●
●●
●
●

●●

●

●
●

●●

●

●

●

●●

●●

●● ●
●

●
● ●

●

●

●

●
●●

●●

●
● ●

●
●

●●●
● ●●

●

● ●

●
●

●

● ●

●

●

●

●
●

●

●
●

●

●

●

●
● ●

●

●

●
●
●

●
● ●●

●

●
●

●
●●●

●
●

● ●

●

● ●

●

●

●
●

●

●●

●

● ●
●

●
●

●

●
●●●

●

●
● ●

●

● ●●●

●

●

●

●

●

●
● ●

●
●

●

●
●

●
● ●● ●

●

●

●
●

●

●

●
●

●

●

●

●
●

●●
●

●
●

●

● ●
●
●

●

●●
●

●
●

●
●

●

●
●

●
●

●

●

●

●

●
●
●

● ●

●
●

●

●●●
●

●
●
●●
●
●
●
●

●
●

● ●
●

●

●

●

●

● ● ●

●
●

●
● ●
●

●●

●●

●

● ●●

●

●

●

●

●●
●

●●
●●

●

●

●

●
●

●

● ●●
●

●●
●
●

●
●

●●
●

●

●

●

● ●

●

●
●

● ●
●
●

●

●●
●

●

●

●
●
●

●●

●● ●●
●

●

●

●

● ●

●

●

●
●

●

●●
●

●

●●● ●
●

●●

●

●

●

●
●●

●
●●

●

● ●●

●●●

●
●

● ●●●

●

●

●

●
●

●

●

●●●
●

●
●

●

●●●
●

●
●

● ● ●●
●

● ●●

●

●
●●

●●

●

●

●

●
●

●

● ●● ●

●

●

●

●

●

●●●●

●

●

● ●
●

●
●●

●
●
●

●

●
●

●
●

●

●

●

●
●

●

●
●

●
●
●

●
●

●

●

●

● ●
●

●
● ●

●

●

●
●
●

●
●●

●●● ●
●
● ●
●

●

●

● ●●
●

●●●

●
●

●

●●

●
●
●

● ●
●

●
●
● ●
●

●

●
●

●
●

●●

●

● ●

●
● ●

●

●

●
●

●

●

●

●

●●
●

●●

●
●

●●
●● ●

●

●
●●

●

●

●
●

●

●●

●
●

●
●

●

●
●●

●
●
● ●
●
● ●

●

●
● ●
●

●
●

●

● ●

●

●

●

●

●

●

●

●
●●

●●●

●

●

● ●

●

●
●

●
●

●

●
●

●●●

●●
●

●

●

●

●●
●
●●

●
●

●

●● ●
●

●

●●

●
●●

●

●

●
●

●

●
●●

●
●

●

●

● ●

●
●

●

●●

●

●
●●●

● ●

●
●
●

●●●
●

●
●

●

●

●
●

●
●

●

●
●

●
●
●●

●
●

●

●

●

●
●

●
●

●●●
●

●●

●

●

●

●

●

●●

●

●●●

●

●●●
●

●
●

●●

●

●●
●●

●
●

●

●

●

●
●●●

●

●
●
●
●

●●
●
●

●
●
●
●

●
●●

●●●

●●

●●

●

●●
●

●

●

●

●
●

●

●●
●

●

●

●●
●
●

●
● ●

●●

●● ●
●●●●●

●●

●
●●

●
●

●
● ●

●

●●

●

●

●●

●●
●

●
●●

●
●
●
●

●
●

●●

●●
●

●

●

●

●

●

●●
●

●
●●

●
●

●●

●

●

●●
●

●
●
●●●

●
●
●

●

●● ●

●

●

●

●●
●
●
●

●
●
●●
● ●

●●
●
●
●

●

●

●

●
●

● ●●

●
●

●
●

●
●●

●

●

●

●

●●
●

●

●

●

● ●

●●

●

●

●

●
●

●
● ●

●
●

●

●●

●

●●●
●

●

●

●
●

●
● ●

●

●

●

●

●

● ●
●
● ●
●

●

●●
●

●

●
●

●
●●

●

●

●●●
● ●

●

● ●
● ●

●

●
●

●
●

●
●●
●●

●

●

● ●

●●

●

●
●

●
●●

●

●

●● ●●

●

●●
●

●

●

●
●●●
● ●

●

●

● ●● ●

●

●

●

●●

●

●

●

●

●

●
●

●●● ● ●
●●

●
●

●

●

●
●
●●

●
●

●

●

●

●

●●

●

●

●

● ●
●

●

●

●

●●
●●●

●

●

●●

●
●

●

●

●●

●
●
●

●

●

●

●●
●

●
●

●

●

●

●
●●

●

● ● ●

●●

● ●

●

●
●

●

●
●

●
●

●

●●

●
●

●

●
●

●

●

●
●
●

●

●

●

●

●
●●

●
●

●
●

●

●

● ●

●●

●

●

●
●

●
●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●●●

●

●

●

●
● ●●●

●
●
●

●● ●
● ●

●

●● ●

●

●
●

●
●●

●
●●

●

●
●

●●

●

●

●

●

●

●

●●
●

●

●

●

●
●

●●
●

●

● ● ●●

●

●

●

●●●

●

●

●
●

●
●

●

●

●

●

●

●

●
●

●

●

●●●●
●

●

●

●

●
●

●

●

● ●
●

●

●

●
●

●

●

●
●

●

●

●

●

●

●
●
●

●

● ●
● ●

●
●

●

●

●

●
●
●

●●●

●

●
●

●

●

● ●

●

●

●

●●

●●
●

●

●

●

●

●●
● ●●

●
●

●
●

●
●
●

●

●●

●

●● ●
●

●
●

●

●
●

●
●●

● ●
●

●

●

●

●

●

●●

●●
●

●

●

●

●

●

●

●●

●

●

●

●●

●

●

●

●

●
●

●●

●

●

●

●

●

●●●

●

●
●

●
●

●

●

●●

●

●

●

●

●

●

●

●●
●

●

●

●

●
●

●
●

●
●

●●

●

●

●

●

●

●

●

●
●

●
●●

●
●

●

●

●
●●

●

●

●

●●●
●
●

●
●

●

●

●
●

●

●●●

●

●

●

●

●

●
●

●

●
●●

●
●
●
●●

●●
●

●
●

●●

●

●●
●

●

●

●
●

●●●●
●

●

●
●●

●

●

●

●

●

●
●●

●
●

●

●

●

● ●
●

●

●

●

●

●

●

●

●

●

●

●

●
●
●

●
●

●

●

●

●

●

●●
●

●
●

●

●

●

●

●
●

●

●

●

●

●

●

●
●

●

●

●

●
●

●

●

●●
●

●●
●

●

●
●●

●

●

●

●

●

●●

●●

●

●

●

●

●●●

●

●
●

●

●
●

● ●

●●
●

●

●

●

●

●

●●

●

●
●

●
●

●

●

●●
●

●

●
●

●

●

●
●●● ●● ●●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●
●

●

●
●
●

●

●

●

●

●

●
●

●

●

● ●
●

●
●

●

●
●
●

●

●●
●

●
● ●

●

●

●

●

●

●

●

●

●
●

●

●

●●

● ●
●

●

●
●

●

●

●

●

●

●

●

●

●
●
●

●

●

●
●

●
●

●
●
●

●
●●

●
●

●
●●

●

●
●

●

●

●
●

●
●

●
●●

●

●

●

●

●●

●

●

●

●

●

●

●

●
● ●

●
●

●

●

●●

●

●●● ●
●

●
●

●
●
●●●

●

●

● ●
●

●●

●

●
● ●

● ●

●

●

●
●

●

●
●

●

●

●

●
●●

●●

●
●

●

●
●

●
●●

●

●
●●

●

●

●●

●
●●
●

●

●
●

●
●
●●
●

●

●
●

●●

●

●
●

●

●

● ● ●

●

●

●
●

●

●
●

●
●●

●

●
●

●

●

●●
●

●

●●

●
●
●

●
●●

●●●●●

●

●
●

●

●

●

●

●

●

●
●

●

●

●
●

●

●

●

●
●

●

●

●
●

●●
●

●

●

●

●

●

●

●

●

●

●
●

●

●
●

●
●

●

●

●

●

●

●
●

●
●●

●

●

●

●● ●●
●
●

●

●

●

●
●
●● ● ●

●

●

●

●

●
●
●

●

●●

●

● ●

●

●

●

●

●

●

●

●

●
●

●

●

●

●
●●

●

●

●●

●

●
●

● ●●●
●

●

● ●

●

●

●

●

●

●
●

● ●●

●

●●
●

●

●

●

●

●

●
● ●

●

● ●
●●

● ●

●
●

●● ●
●

●

● ●●

●

●

●●

●

●

●

●

●

●●
●

●

●
●●

●

●

●
●●
●

●

●●

● ●

●

●●

●●

●

●

●
●

● ●●●

●

●
● ●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●
●

●

●
●

●●
●

●

●

●
●●●

●

●

●

●

●

●
●

●

●

●●

●

●

● ●●

●
●

●

●

●

●

●

●

●

●
●●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●
●

●

●

●

●●

●●● ●● ●

●

●

●

●

●

●
● ●
●
●

●

●

●●

●

●

●

●

●

●

●

●●●
●

● ●●

●
●

●
●●
●

●

●

●

●●
● ●

●

●

●

●
●●

●

●

●

●
●

●
●
●
●●

●

●

●
●

●

●

●

●

●

●

●

●
●

●

●
●●

●

●

●

●

●

●

●

●

●

●●

●●
●

●

●

●

●

●

●

●
●

●

●

●●
●●

●

●

●
●

●

●

●

●
●
●

● ●
●

●

●
●
●

●

●

● ●

●

● ●

●
●

●
●

●

●
●

●

●

●

●

●

●

● ●

●

●

●

●

●
●

●
●

●

●

●
●

●

●

●
●●●

● ●
●

●

●

●

●●

●
●

●

●

●
●

●

●

●●●

●
●

●

●
●

●

●
●
● ●

●

●

●

●
●

●

●
●

●
●●

● ●●

●
●

●

●

●

●●

●

●

●
●

●

●

●●

●

●
●

●

●

●

●

●

●

●

●

●

●●

●●● ●

●●
●

●

●

●●
●

●
●

●

●

●
●

●

●
●
●●
● ●

●●

●

● ●
●

●

●
●

●

●

●

●
●

●

●

●

●

●
●

●

●

● ●
● ●●●

●

●

●

●

●

●

●●

●

●
●

●
●

●
●

●

●

●

●

●

●
●
●●

●

●

●●●

●

●

●
●

●

●

● ●

●

●

●

●

●

●

●
●

●
●●● ●

●

● ●

●

●

●

●

●

●

●
●

●

●

●●
●

●

●
●●
●

●●

●
●

●

●

●

●●

●●

●

●

●
●

●
●●●

●

●●●

●

●●

●

●

●

●

●
●

●
●
●●
●

●

●

●●

●

●●
●

●

●

●

●

●

●

●
●

●

●●●●

●

●
●

●

●●

●

●●

●

●●●
●

●

●

●

●

●
●

●

●

●

●
●●

●●

●

●

●
●

●●

●

●

●●

●

●●

●

●

● ●●●

●

●

●

●●

●

●

●

●
●

●
●

●●●

●
●

●

● ●● ●
●

●

●●
●

●

●

●●

●

● ●
●
●

● ●●

●

●

●

●

●●

●
●

●

●

●●●●
●●●●

●

●

●

●

●

●

●

●

●
●

●

●

●
●●

●

●

●
●

●

●
● ●

●

●
●

●
●●

●
●

● ●

●

●

●

●

●

●

●
●●● ●

●
●

●

●

●

●●

●

●

●

●

●

●

●

● ●

●●

●
●

●

●
●

●

●

●

●

●

●●
●

●
●

●

●

●
●

●

●
●

●

●

●

●
●

●

●

●

●

●

●

●
●

●

●

●

●
●

●

●●

●
●

●

● ●
●

●

●

●

●

●
●

●

●●
●

● ●

●

●
● ●

●

●

−20 40

●

●

●●●

●

● ●● ●
●
●

●●● ● ●●●
●

●●● ● ●●●●●

●
●

●

●

●● ● ● ●● ●●

●

●

●

●●
●●●

●

●
●●

●
●
●●

●
●

●
●
●

●
●

●

●●●● ●

●

●

●

●●●
●

● ● ●
●● ● ●

●

●

●

●

●
●

●●

●

●● ●●

●

●
●●

●

●
●
● ●●
●

●

●
●●

●
●

●
●

●

●● ●
●●

●

●

●●
●
●

●

●

●

●

●

●●

●

●

●

●
●●

●

●

●

●

●●● ●
●

●

●
● ●●● ●●
●
●● ●
● ● ●●● ●●
●● ● ●●

●
●

●
●● ●

●●

●

●

●

●
●

●●● ●

●

● ●
●

●
●●

●●
● ● ●●●

●

●

●●●
● ●

●
●

●

●

●
●

●
●
●

●
●●
●

●

●●●● ● ●●●● ●

●

●
● ● ●

●

●

●
●

●●●
●

●

●

●
●
●
●
●
●

●

● ●● ●●●●●
●
●●●

●●●
●

●● ●

●

● ●●
●●

●●●● ●●

●

●

●

●●● ●●● ●● ●●●●●

●●

●●● ●●
●
●

●
●●

●
●
●

● ●
●

● ●

●
●

●●●●●
● ●

●

●● ●
●
●●

●

●

●

●●

●

●

●●●
●

●●

●

● ●
●

●

●●●●

●
●

● ●●

●

●●

●

●
●

●

● ●●●●
●

●

● ● ●
● ●
●
● ●

●●
●
●

●

●

●●

●
●
●

●●●
●

●

●

●

● ●●●
● ●

●●●●●
●

●●●●
●

●

●●●

●

●
●

●

●
●

●
● ●

●●●●●●●
●●

●●● ●●

●

●●
●

●

●

●●
●●●● ●●●

●●
●

●

●
●

●

●
●●● ●

●

●
●● ●●

●

●

●

● ●

●
●

●

●

●
●

●
●
●

●●●

●

●● ●

●●
● ●●

●●

●

●
●●
●

●

●

●
●

●

●●

●

●

●

●● ●
●●●● ●●● ●

●
●●

●

●
●

●

●●●
●●●

●

● ●
●●● ●

●

●

●
●
●
● ●
●●●●

●

●●
●

●●
●● ●

●
●

●

●

●●●

●
●● ●

●

● ●●● ●● ●●●
● ●
●

●

● ●

●

●
● ●

●

●●

●
●

●●
●●

● ●●

●

●●
●

●●●
● ●

●

●

●

●● ●

●

● ●● ● ●
●

●
●

●

●●●
●

●● ●
●

●

●
●

●

●

●
●

●
●
●

●●●
● ●●
●
●●

●

●

●

●

●

●
●●

●●
● ●

●

●
●●

●
●●● ●

●● ●●● ●●
●
●
●

●

●
●

●
●
● ●●●
●

●

●
●●●●●● ●

●

●

●●
● ●
● ●
●

●

●●

●

●●● ●●
●
● ●
●

●
●
●

●
●● ● ●
●● ●●● ●● ●●

●

●
●

●

●
●●

●

●
● ●●

●●
●
● ●● ●

●
●●

●
●●● ●

●

●●
●
●●●

●

● ●
●●●●● ●●● ●●

●

● ●●●● ● ●●●
●

●

● ●
●● ●●

●
●● ●

●

●●
●
●●●

●
●
●
●
●●●●●●●

●

●
● ●●

●

●

●

● ●●● ●

●

●

●
●
●

●● ●

●

● ●
●●
● ●

●

●
●

●

●

●
●

●

● ●
●

●

●
●
●

●
●

●

●

●●● ●●●

●

●

●

●● ●●●● ● ●
●

●
●
●● ● ●
●

● ●

●

●●●

●

●●

●

● ●

●

●

●

●
●

●
●
●
● ●

●

●
●

● ●●●

●

●●●●
●
● ●●● ●

●
● ● ●

●
●

●

●

●
●

● ●●
●

●●●●
● ●
●

●

●
● ●

●

● ●
●● ● ●
●

●
●● ●●●● ●●

●

●●●●
●
●●
●

●●●●
●●●●

●
●●●●
●
●●
● ●

●

●●
●●

●

●

●
● ● ●●●

●
●

● ●● ●
●●
●

●
● ●●

●

●

●

● ●
●● ●●

●

●

●

●●
●

●

●
●●●●

●

●
●●

●● ●●●
●●

●

●● ●●
●●

●

●●

●

●●
●●

●●

●

●

●

●
●

●
●

●●

●
●

●●

●

●
●

●●

●

●●
●●● ●● ●

●
●

●
●

●

●● ●
●● ●

●

●● ●
●●
●
●
●

●

●●● ●● ●●●
●

●●●●

●

●

●

●●● ●●

●

●

● ●● ●●
●

● ●
●●●●● ●●●●

●

●●
●
●

●

●

●
●

●

● ●●
●

● ●

●

●
●●

● ●●● ●●●●
●● ●

●
●

●
●
●

●
●●●●

●
●

●
●
●

●

●
●

●●● ●●
●
●
●
●

●
●
● ●

●

● ●●● ●●
●

●● ●●
●

●
●

●

● ●

●
●● ●

●
●

● ●●
●●

●

●

●

● ●●●● ●●

●
●

●
●●

●

●

●
●

●● ●

●

●●●
●

●

●
●●

●
●●● ●

●

● ●●●

●

●
●

●
●

●

● ●●● ●●

●●

●●

●

●
●● ●●

●●

●
●

●
●

●
●

●
●
● ●

●

●

●
●

●●● ●
●●
●
●

●

●● ● ● ●
●

●

●
●

●

●●●
●
● ●●●●● ●●●
●
●

●

●
●

●
●

●

●● ●●● ●
●
● ●● ●●● ●
●

●

●

●
●

●●
●

●
●

●
●

●●

●

●

●

●

●
●
●
●●

●
●●●●

●

●
●●

●

●
● ● ●●●

●

●

●

● ●

●
●●● ●

●

● ●

●

●

●

●
●
●● ●●

●

●●
●

● ●●●
●

●●

●

●
●
●

●

●●

●●

●

●

●●
●

●●● ●
●●●

●●●

●

●

●

●● ●
●

●
●●
●

●

●
●● ●

●●●
●

●
●

●

●● ●
●●

●●●●

●

●
●●

●●●
●●

●

●●●●

●

●

●●
●
●● ●

●

● ●●●●

●
●

●●●●

●

●
●● ●
●●●●
● ●●●

●

●

●

●●

●

●
●●

●
●●

●●●
●●
●
● ●● ●●

●

●●●●

●

●●

●

● ●
●
●● ●●

●

●

● ●

●
●

●
● ●

●
●●●●

●●●●

●

●
●

●

●

●
●

● ●
●

●

●●●●

●

●
●●

●
●● ●

●

●●

●

●●

●●● ●●

●

●
●
●

●

●
●●● ●●●

●

●

● ●●
●●●

●

●
●

●
● ●●●

●
●●
●●

●●

●

●
●
●●

●● ●
●

●
●

●●

●
●

●

●●●

●

●
●

●●
●●
●

●

●●

●

●● ●●● ●● ●
● ●

●

● ●
●

●
●
● ●●●
●
● ●
●

●● ●● ●

−40 20

−0.01

0.09

0.13

0.05

0.51

FRI

●
●

●

●● ● ●

●

●
●

●●
● ●●

●

●●

●
●

●

●

●

●
●

● ●

●
●

●
●

●

●

●

●
●

●
●

●
●●

●
●

●
●●

●
●

●
●

● ●●

●
● ●

●
●

●
●

● ●

●

●

●

● ●

●●
●

●

●

●

●

●

●
●

●
●

●
●●

●● ●● ●

●

●
●
●●

●
●●● ●

●

●

●

● ●

●
●

●
●●

●

●

●
●

●
●●

●●●

●

●
●●
●
●

●

● ●

●

●● ● ●●

●
●

●

●
●

●

●●
●

●

●

●
●●

●
●

● ●●
●

●

●

●●

●
●

●
●

●

●

●● ●

●

●
●●

●
●

●
●

● ●

●●

●
●

●

●

●
●

●

●
●

●
●

●

●
●●

●
●

●●●
●●
●

● ●
●

●
●

●

●
● ●

●
●
●

●

●
●●

●

●
●

●

●●
●

●

●

●
●

●

●
●

●

●●
●

●
●●● ●● ●

●

●

●●
●●

●

●● ●

● ●
●

●

●●
●●

● ●
●

●

●

●

●

●

●
●

●

●
●●● ●● ●

●

●
●
●●

●
●

●●

●
●

●
●

●
●●

●●●
●

● ●
●

●
●

●
●

●

●
●
●
●

● ●●●
●

● ●

●

●
●●●

●
●

●

●

●
●

●

●

●
●

●

●

●
●

●
●

●

●● ●

●
●

●

●
●

●●● ●●

●

●
●

●

●

●
●

●

●

●
●

● ●

●
●

●

●

●

●
●

●
●
●

●

●

● ● ●●●●
●

●

●
●

● ●

●

●

●●

●

●

●●

●

●

●
● ●

● ● ●

●●
●

●

●

●
●

● ●
●

●●

●

●

●

●●
●

●
●●

●

●
●●●● ●

●●

●

●

●
● ●●

●●

●●

●

●●
●

●

●

●

●

●
●●

●

●

●
●

●
●●● ●●

●

●

●
● ●

●● ●
●
●

●●●●

●
●

●

●
●●● ●●

●

●

●

● ●
●

●

●
●

●●

● ●
●

●

●

●

●
●

● ●●● ●

●
●

● ●●● ●
●

●

●
●

●

●

●

●

●

●●●
●

●● ●
●

●
●

●
●

●● ●
●●●

●

●

●●
●

● ●●

●

●

●

●
●

●

●

●
● ●

●

●
●

●

●

●
●

●

●

● ●
●

●
●

●

●●
●

●

●
●

●
●

● ●●
●●

●

●

●
●

● ●

●

●

●

●

●

●

●
●

●
●●

●

● ●

●

●
●

●
●

●

● ●

●
●●

●

●●
●●

●

●
●●

● ●●
●
●

●

●

●

●
●●

●●●
●

●
●

●●

●
●

●

●

●

●

● ●

●
●

●
●

● ●
●

●
●

● ●

●

●

● ●●
●●

●

● ●
●

●●
●

●

●●

●●
● ●

●

●● ●●●
●

●

●●

●

●

●

●
●

●

●

●

●

●

● ●
●●

●

●

●

●

●●

● ●

●

●

●●

●

●

●
●●
●

●

●

●
●

●

●●
●

●
● ●

●
●

●
●

●●

●

●
●●

●
●

●

●

●●
●

●
●●

●
●●

● ●●

●

●

●
●

●● ●
●

●
●●

●

●●
●● ●

●

●

● ●

●
●
●

●
●

●
●

●

●

●
●

● ●

●

● ●

●

●

●

●
●

● ●

●

●

● ●● ●

●

●
●●

●

●
●

●

●

●
●●

●
●●

●
● ●

●
●

● ●

●

●
●

● ●●

●

●

●

●●

●●

●● ●
●

●
●●
●

●

●

●
●●
●●

●
●●

●
●

● ●●● ●●

●

●●

●
●

●

● ●

●

●

●

●
●

●

●
●

●

●

●

●
● ●

●

●

●
●

●

●
● ●●

●

●
●

●
●●●

●
●

●●

●

●●

●

●

●
●

●

●●

●

● ●
●

●
●

●

●
●● ●

●

●
● ●

●

●●●●

●

●

●

●

●

●
● ●

●
●

●

●
●
●

●●● ●

●

●

●
●

●

●

●
●

●

●

●

●
●

●●
●

●
●

●

● ●
●
●

●

●●
●

●
●

●
●

●

●
●

●
●

●

●

●

●

●
●

●

● ●

●
●

●

●●
●

●

●
●

●●
●

●
●

●

●
●

● ●
●

●

●

●

●

●● ●

●
●

●
● ●

●
●●

●●

●

● ●●

●

●

●

●

● ●
●

●●●●

●

●

●

●
●

●

● ●●
●

● ●
●

●
●

●

●●
●

●

●

●

●●

●

●
●

● ●
●

●

●

●●
●

●

●

●
●
●

● ●

● ● ●●
●

●

●

●

● ●

●

●

●
●

●

●●
●

●

●● ● ●
●

●●

●

●

●

●
●●
●

● ●

●

● ●●

●●●

●
●

●● ●●

●

●

●

●
●

●

●

●●●
●

●
●

●

●●●
●

●
●

● ●● ●
●

●● ●

●

●
● ●

●●

●

●

●

●
●

●

●● ● ●

●

●

●

●

●

● ●●●

●

●

● ●
●

●
●●

●
●
●

●

●
●

●
●

●

●

●

●
●

●

●
●

●
●

●

●
●

●

●

●

● ●
●

●
● ●

●

●

●
●

●
●

●●
●●

●
●●

●
● ●

●

●

●

●●●
●

●● ●

●
●

●

● ●

●
●

●
●●

●
●
●

●●
●

●

●
●

●
●

● ●

●

● ●

●
●●

●

●

●
●

●

●

●

●

●●
●

●●

●
●

●●
●●●

●

●
●●

●

●

●
●

●

●●

●
●

●
●

●

●
● ●

●
●

● ●
●

● ●

●

●
● ●

●
●

●

●

● ●

●

●

●

●

●

●

●

●
●●

●● ●

●

●

● ●

●

●
●
●

●
●

●
●

● ● ●

●●
●

●

●

●

●●
●

● ●

●
●

●

●● ●
●

●

●●

●
●●

●

●

●
●

●

●
●●

●
●
●

●

● ●

●
●

●

●●

●

●
● ●●

●●

●
●
●

● ●●
●

●
●

●

●

●
●

●
●

●

●
●

●
●

●●

●
●

●

●

●

●
●

●
●
●●● ●

● ●

●

●

●

●

●

●●

●

● ●●

●

●● ●
●

●
●

●●

●

●●
●●●

●
●

●

●

●
● ●●

●

●
●

●
●

●●
●

●

●
●

●
●

●
●●●● ●

●●

●●

●

●●
●

●

●

●

●
●

●

●●
●

●

●

●●
●

●
●

●●
●●

●● ●
● ●● ●●

●●

●
● ●
●

●

●
●●

●

●●

●

●

●●

●● ●

●
●●

●
●

●
●

●
●

● ●

●●
●

●

●

●

●

●

●●
●

●
●●

●
●

● ●

●

●

●●
●

●
●

● ●●

●
●

●

●

● ●
●

●

●

●

● ●
●
●

●
●

●
● ●

● ●

●●
●

●
●

●

●

●

●
●

● ●●

●
●

●
●

●
●●

●

●

●

●

● ●
●

●

●

●

● ●

● ●

●

●

●

●
●

●
● ●

●
●

●

●●

●

●●●
●

●

●

●
●

●
● ●

●

●

●

●

●

● ●
●

● ●
●

●

● ●
●

●

●
●

●
●●

●

●

●● ●
● ●

●

●●
● ●

●

●
●

●
●

●
●●

●●
●

●

● ●

● ●

●

●
●

●
●●

●

●

●●●●

●

● ●
●

●

●

●
● ●

●
● ●

●

●

● ●●●

●

●

●

●●

●

●

●

●

●

●
●

● ●●●●
● ●

●
●

●

●

●
●

● ●
●

●

●

●

●

●

●●

●

●

●

● ●
●

●

●

●

●● ●
● ●●

●

●

● ●

●
●

●

●

●●

●
●

●

●

●

●

● ●
●

●
●

●

●

●

●
●●

●

● ● ●

●●

● ●

●

●
●

●

●
●
●

●

●

●●

●
●

●

●
●

●

●

●
●

●
●

●

●

●

●
●●

●
●

●
●

●

●

●●

●●

●

●

●
●

●
●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●● ●

●

●

●

●
● ●●●

●
●
●

● ●●
● ●

●

● ●●

●

●
●

●
● ●

●
● ●

●

●
●

●●

●

●

●

●

●

●

●●
●

●

●

●

●
●

●●
●

●

●● ●●

●

●

●

● ●●

●

●

●
●

●
●

●

●

●

●

●

●

●
●

●

●

●● ●●
●

●

●

●

●
●

●

●

● ●
●

●

●

●
●

●

●

●
●

●

●

●

●

●

●
●
●

●

● ●
●●

●
●

●

●

●

●
●

●
●●●

●

●
●

●

●

●●

●

●

●

●●

● ●
●

●

●

●

●

●●
● ●●

●
●

●
●

●
●

●

●

●●

●

● ●●
●

●
●

●

●
●

●
●●

● ●
●

●

●

●

●

●

●●

●●
●

●

●

●

●

●

●

●●

●

●

●

●●

●

●

●

●

●
●

●●

●

●

●

●

●

●●●

●

●
●

●
●

●

●

● ●

●

●

●

●

●

●

●

●●
●

●

●

●

●
●

●
●

●
●

●●

●

●

●

●

●

●

●

●
●

●
●●

●
●

●

●

●
●●

●

●

●

●●●
●

●

●
●

●

●

●
●

●

●●●

●

●

●

●

●

●
●

●

●
● ●

●
●

●
● ●

●●
●

●
●

●●

●

● ●
●

●

●

●
●

●● ●●
●

●

●
● ●

●

●

●

●

●

●
●●
●

●

●

●

●

●●
●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●
●

●

●

●

●

●

● ●
●

●
●

●

●

●

●

●
●

●

●

●

●

●

●

●
●

●

●

●

●
●

●

●

● ●
●

●●
●

●

●
● ●

●

●

●

●

●

●●

●●

●

●

●

●

● ●●

●

●
●

●

●
●

● ●

●●
●

●

●

●

●

●

●●

●

●
●

●
●

●

●

● ●
●

●

●
●

●

●

●
● ● ● ●● ●●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●
●

●

●
●

●

●

●

●

●

●

●
●

●

●

● ●
●

●
●

●

●
●
●

●

● ●
●

●
● ●

●

●

●

●

●

●

●

●

●
●

●

●

●●

● ●
●

●

●
●

●

●

●

●

●

●

●

●

●
●

●
●

●

●
●

●
●

●
●

●
●

●●

●
●

●

●
●●

●

●
●

●

●

●
●

●
●

●
●●

●

●

●

●

●●

●

●

●

●

●

●

●

●
●●

●
●

●

●

●●

●

●●● ●
●

●
●

●
●

●●
●

●

●

●●
●

● ●

●

●
● ●

● ●

●

●

●
●

●

●
●

●

●

●

●
●●

●●

●
●

●

●
●

●
●●

●

●
●●

●

●

●●

●
●●

●

●

●
●

●
●

●●
●

●

●
●

● ●

●

●
●

●

●

● ●●

●

●

●
●

●

●
●

●
●●

●

●
●

●

●

● ●
●

●

●●

●
●

●

●
●●

●

● ●●● ●

●

●
●

●

●

●

●

●

●

●
●

●

●

●
●

●

●

●

●
●

●

●

●
●

●●
●

●

●

●

●

●

●

●

●

●

●
●

●

●
●

●
●

●

●

●

●

●

●
●

●
●●

●

●

●

● ● ●●
●
●

●

●

●

●
●

●● ●●

●

●

●

●

●
●

●

●

●●

●

● ●

●

●

●

●

●

●

●

●

●
●

●

●

●

●
●●

●

●

●●

●

●
●

● ●●●
●

●

●●

●

●

●

●

●

●
●

● ●●

●

●●
●

●

●

●

●

●

●
● ●

●

● ●
●●

● ●

●
●

● ●●
●

●

● ● ●

●

●

● ●

●

●

●

●

●

●●
●

●

●
● ●

●

●

●
●●

●

●

●●

● ●

●

● ●

●●

●

●

●
●

●●● ●

●

●
●●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●
●

●

●
●

●●
●

●

●

●
● ● ●

●

●

●

●

●

●
●

●

●

●●

●

●

● ●●

●
●

●

●

●

●

●

●

●

●
●●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●
●

●

●

●

●●

●● ● ● ●●

●

●

●

●

●

●
● ●
●

●

●

●

●●

●

●

●

●

●

●

●

●● ●
●
● ●●

●
●

●
●●

●

●

●

●

●●
● ●
●

●

●

●
● ●

●

●

●

●
●

●
●

●
●●

●

●

●
●

●

●

●

●

●

●

●

●
●

●

●
● ●
●

●

●

●

●

●

●

●

●

● ●

●●
●

●

●

●

●

●

●

●
●

●

●

● ●
● ●

●

●

●
●

●

●

●

●
●

●

● ●
●

●

●
●

●

●

●

● ●

●

●
●●

●
●

●
●

●

●
●

●

●

●

●

●

●

● ●

●

●

●

●

●
●

●
●

●

●

●
●

●

●

●
●● ●

●●
●

●

●

●

●●

●
●

●

●

●
●

●

●

●●●

●
●

●

●
●

●

●
●

●●

●

●

●

●
●

●

●
●

●
●●

●●●

●
●

●

●

●

●●

●

●

●
●

●

●

●●

●

●
●

●

●

●

●

●

●

●

●

●

●●

●●● ●

● ●●

●

●

● ●
●

●
●

●

●

●
●

●

●
●

●●
●●

●●

●

● ●
●

●

●
●

●

●

●

●
●

●

●

●

●

●
●

●

●

● ●
● ●●●

●

●

●

●

●

●

● ●

●

●
●

●
●

●
●

●

●

●

●

●

●
●

●●

●

●

● ●●

●

●

●
●

●

●

●●

●

●

●

●

●

●

●
●

●
●● ●●

●

● ●

●

●

●

●

●

●

●
●

●

●

● ●
●

●

●
● ●

●
●●

●
●

●

●

●

●●

●●

●

●

●
●

●
●●●

●

●●●

●

●●

●

●

●

●

●
●

●
●

●●
●

●

●

●●

●

●●
●

●

●

●

●

●

●

●
●

●

● ● ●●

●

●
●

●

● ●

●

●●

●

● ●●
●

●

●

●

●

●
●

●

●

●

●
●●

●●

●

●

●
●

●●

●

●

●●

●

●●

●

●

● ● ●●

●

●

●

●●

●

●

●

●
●

●
●

●●●

●
●

●

● ●●●
●

●

● ●
●

●

●

●●

●

● ●
●

●

● ● ●

●

●

●

●

●●

●
●

●

●

●● ●●
●●● ●

●

●

●

●

●

●

●

●

●
●

●

●

●
●●

●

●

●
●

●

●
● ●

●

●
●

●
●●

●
●

● ●

●

●

●

●

●

●

●
●●●●

●
●

●

●

●

●●

●

●

●

●

●

●

●

● ●

● ●

●
●

●

●
●

●

●

●

●

●

● ●
●

●
●

●

●

●
●

●

●
●

●

●

●

●
●

●

●

●

●

●

●

●
●

●

●

●

●
●

●

●●

●
●

●

●●
●

●

●

●

●

●
●

●

● ●
●

● ●

●

●
● ●

●

●

●

●

●●●

●

● ●● ●
●
●

● ●●●●● ●
●

●●●● ●● ●●●

●
●

●

●

●●● ● ●● ●●

●

●

●

●● ●
● ●●

●

●
● ●

●
●

●●

●
●

●
●

●

●
●

●

● ●●
●●

●

●

●

●●●
●

● ● ●
●●● ●

●

●

●

●

●
●
● ●

●

●● ●●

●

●
● ●

●

●
●

●●●
●

●

●
●●

●
●

●
●

●

●●●
●●

●

●

●●
●
●

●

●

●

●

●

● ●

●

●

●

●
●●

●

●

●

●

●● ● ●
●

●

●
● ●●● ●●

●
● ●●

● ●●● ●●● ●● ●● ●

●
●

●
●●

●
●●

●

●

●

●
●

● ●●●

●

● ●
●

●
●●
●●

●● ●●●

●

●

● ●●
● ●

●
●

●

●

●
●

●
●

●
●

●●
●

●

●● ●● ●●●●●●

●

●
● ●●

●

●

●
●

●●●
●

●

●

●
●

●
●

●
●

●

● ●●●●●● ●
●

●● ● ●●●
●

● ●●

●

●●●
●●
●●● ●●●

●

●

●

●●● ●● ● ●●●● ●●●

●●

●● ●●●
●

●
●

●●

●
●

●

● ●
●
● ●

●
●

● ●● ●●
● ●

●

●● ●
●

●●

●

●

●

●●

●

●

●●●
●

●●

●

● ●
●

●

●●● ●

●
●

● ●●

●

● ●

●

●
●

●

● ● ●● ●
●

●

● ● ●
● ●

●
● ●

●●
●

●

●

●

● ●

●
●

●
● ●●

●

●

●

●

● ●● ●
● ●

●●●● ●
●

●● ●● ●

●

●●●

●

●
●

●

●
●

●
● ●

● ●●●●● ●
●●

●●● ●●

●

● ●
●

●

●

● ●●● ●●● ●●
● ●

●

●

●
●

●

●
●●● ●

●

●
● ●●●

●

●

●

● ●

●
●

●

●

●
●

●
●

●
●●●

●

● ● ●

● ●
●● ●

●●

●

●
●●

●
●

●

●
●

●

●●

●

●

●

●● ●
●● ● ● ●●● ●

●
● ●

●

●
●

●

●●● ●● ●

●

● ●
● ●● ●

●

●

●
●

●
● ●

●●● ●

●

● ●
●

●●
●●

●

●
●

●

●

● ●
●

●
● ●●

●

● ● ● ● ●● ●●●
●●

●

●

●●

●

●
●●

●

●●

●
●

●●
●●

● ●●

●

●●
●

●●●
● ●

●

●

●

●●●

●

● ●● ●●
●

●
●

●

●● ●
●

●● ●
●

●

●
●

●

●

●
●

●
●

●
● ●●

● ●●
●

● ●

●

●

●

●

●

●
●●

● ● ●●

●

●
● ●

●
● ●● ●

●● ●● ●● ●●
●

●
●

●

●
●

●
●

● ●●●
●

●

●
● ●●● ●● ●
●

●

● ●
●●

● ●
●

●

●●

●

●●● ●●
●
●●

●

●
●
●

●
● ●● ●

● ●● ●● ● ● ●●

●

●
●

●

●
●●

●

●
● ●●

●●
●

●●● ●
●

●●

●
●●● ●

●

●●
●

●●
●

●

●●
●● ●●● ●●●● ●

●

● ●● ● ● ●● ●
●

●
●

● ●
●● ●●

●
●● ●

●

● ●
●

●●●

●
●

●
●

●● ●
● ●●● ●

●

●
●●●

●

●

●

●● ●● ●

●

●

●
●

●
●●●

●

● ●
●●

● ●

●

●
●

●

●

●
●

●

● ●
●

●

●
●
●

●
●

●

●

● ● ●
●●●

●

●

●

● ● ●●●● ● ●
●

●
●

●● ●●
●

●●

●

●● ●

●

●●

●

● ●

●

●

●

●
●

●
●

●
● ●

●

●
●

●●●●

●

●●●●
●

● ●●● ●

●
●● ●

●
●

●

●

●
●

● ●●
●

●● ●●
● ●

●

●

●
● ●

●

● ●
●●● ●

●
●

● ●●●● ● ● ●

●

●● ●●
●

● ●
●

●●●● ●● ●
●

●
● ●● ●
●

●●
● ●

●

● ●
●●

●

●

●
● ●●● ●

●
●

●●●●
● ●

●

●
● ●●

●

●

●

● ●
●●●●

●

●

●

●●
●

●

●
●● ● ●

●

●
● ●

●●●●●
●●

●

●● ●●
●●

●

● ●

●

●●
● ●

●●

●

●

●

●
●

●
●

● ●

●
●

●●

●

●
●

● ●

●

●●
●● ● ● ●●

●
●

●
●

●

●● ●
● ●

●

●

●● ●
●●
●

●
●

●

●● ●●● ●●●
●

●●●●

●

●

●

●●● ●●

●

●

●● ●●●
●

●●
●● ●●● ●● ● ●

●

● ●
●

●

●

●

●
●

●

●● ●
●

●●

●

●
●●

● ●● ● ●●● ●
●● ●

●
●

●
●

●
●

● ●● ●
●

●

●
●

●

●

●
●

●●● ●●
●

●
●

●
●

●
● ●

●

● ●●● ● ●●
●

● ●●●
●

●
●

●

● ●

●
● ●

●

●
●

●● ●
●●

●

●

●

● ●● ●●● ●

●
●

●
●●

●

●

●
●

●● ●

●

●●●
●

●

●
●●

●
●●●●

●

● ●●●

●

●
●

●
●

●

●●●●● ●

● ●

●●

●

●
● ● ●●

●●

●
●

●
●

●
●

●
●

● ●

●

●

●
●

●●● ●
● ●●

●

●

● ● ●●●
●

●

●
●

●

● ●●●
●● ●●●● ●● ●

●
●

●

●
●

●
●

●

●● ●●● ●
●

● ●● ●●● ●
●
●

●

●
●

● ●
●

●
●

●
●

● ●

●

●

●

●

●
●

●
●●

●
● ● ●●

●

●
●●

●

●
●● ●●●

●

●

●

●●

●
●● ●●

●

● ●

●

●

●

●
●

●● ●●

●

● ●
●

● ●● ●
●

●●

●

●
●

●

●

●●

●●

●

●

● ●
●

●●● ●
●●●

●●●

●

●

●

● ● ●
●
●

●●
●

●

●
●● ●

●●● ●
●

●

●

●● ●
●●

● ● ●●

●

●
● ●
● ●●

●●

●

● ●● ●

●

●

● ●
●

●●●

●

●●●●●

●
●

●● ●●

●

●
●● ●
●●●●

● ● ●●

●

●

●

●●

●

●
●●

●
●●

●●●
● ●

●
● ●●● ●

●

● ●●
●

●

●●

●

● ●
●

●● ● ●

●

●

● ●

●
●

●
● ●

●
●● ●●

●●● ●

●

●
●

●

●

●
●

● ●
●

●

●● ●●

●

●
●●

●
●● ●

●

●●

●

●●

● ●● ●●

●

●
●

●

●

●
●●●●●●

●

●

● ●●
●● ●

●

●
●

●
● ●● ●
●

●●
● ●

● ●

●

●
●

● ●
● ●●

●
●

●
●●

●
●

●

●● ●

●

●
●

●●
●●

●
●

● ●

●

●●●●● ●● ●
●●

●

● ●
●

●
●

●● ● ●
●

● ●
●

●● ●●
●

−0.32

−0.40

−0.27

−0.32

−0.13

−0.33

FV

●

●

●

●●

●

●

●

●

●

●
●

●●●
●●

● ●
●

●

●

●

●
●

●●
●

●

●

●

●

●

● ●

●

●

●

●●
●

●

●

●

●●●
● ●●

●

●

●●

●
●

●

●

●●

●
●

●

●

●

●

●●
●

●
●

●

●

●

●
●●

●

● ●●

●●

●●

●

●
●

●

●
●

●
●

●

●●

●
●

●

●
●

●

●

●
●

●
●

●

●

●

●
●●

●
●
●

●

●

●

●●

●●

●

●

●
●

●
●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●● ●

●

●

●

●
●●● ●

●
●

●

● ●●
●●

●

●●●

●

●
●

●
●●

●
●●

●

●
●

● ●

●

●

●

●

●

●

● ●
●

●

●

●

●
●●

●●
●

●

●●●●

●

●

●

● ● ●

●

●

●
●

●
●

●

●

●

●

●

●

●
●

●

●

●●● ●
●

●

●

●

●
●

●

●

●●
●

●

●

●
●

●

●

●
●

●

●

●

●

●

●
●

●

●

●●
●●

●
●

●

●

●

●
●

●
●●●

●

●
●

●

●

●●

●

●

●

●●

●●
●

●

●

●

●

●●
●●●

●
●

●
●

●
●

●

●

●●

●

●●●
●

●
●

●

●
●

●
●●

●●
●

●

●

●

●

●

● ●

● ●
●

●

●

●

●

●

●

● ●

●

●

●
●

● ●

●

●

●

●

●
●

●●

●

●

●

●

●

●●●

●

●
●

●
●

●

●

●●

●

●

●

●

●

●

●

●●
●

●

●

●

●
●

●
●

●
●

● ●

●

●

●

●

●

●

●

●
●
●
● ●

●
●

●

●

●
●●

●

●

●

● ●●
●

●

●
●

●

●

●
●

●

●●●

●

●

●

●

●

●
●

●

●
●●

●
●
●

●●

●●
●

●
●

●●

●

● ●
●

●

●

●

●
●
●●●●
●

●

●
●●

●

●

●

●

●

●
●●
●

●

●

●

●

●●
●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●
●

●

●

●

●

●

●●
●

●
●

●

●

●

●

●
●

●

●

●

●

●

●

●
●

●

●

●

●
●

●

●

●●
●

●●
●

●

●
●●

●

●

●

●

●

●●

● ●

●

●

●

●

●●●

●
●

●

●
●

●●●

●●
●

●

●

●

●

●

●●

●

●
●

●
●

●

●

●●
●

●

●
●

●

●

●
● ●●●●● ●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●
●

●

●
●

●

●

●

●

●

●

●
●

●

●

●●
●

●
●

●

●
●

●

●

● ●
●

●
●

●●

●

●

●

●

●

●

●

●

●
●

●

●

●●

●● ●

●

●
●

●

●

●

●

●

●

●

●

●
●

●
●

●

●
●
●
●

●
●
●
●
●●

●
●

●

●
● ●

●

●
●

●

●

●
●

●
●
●

●●

●

●

●

●

●●

●

●

●

●

●

●

●

●
● ●

●
●

●

●

●●

●

●●● ●
●

●
●

●
●

●●
●

●

●

●●
●

●●

●

●
●●

●●

●

●

●
●

●

●
●

●

●

●

●
●●

●●

●
●
●

●
●

●
●●

●

●
●●

●

●

●●

●
●●

●

●

●
●

●
●

● ●
●
●

●
●

●●

●

●
●

●

●

●●●

●

●

●
●

●

●
●

●
● ●

●

●
●

●

●

●●
●

●

●●

●
●

●

●
●●

●

● ●● ●●

●

●
●

●

●

●

●

●

●

●
●

●

●

●
●

●

●

●

●
●

●

●

●
●

●●
●

●

●

●

●

●

●

●

●

●

●
●

●

●
●

●
●

●

●

●

●

●

●
●

●
● ●

●

●

●

●●●● ●
●

●

●

●

●
●

●●●●

●

●

●

●

●
●

●

●

●●

●

●●

●

●

●

●

●

●

●

●

●
●

●

●

●

●
●●
●

●

●●

●

●
●

●●●●
●

●

●●

●

●

●

●

●

●
●

●● ●

●

●●
●

●

●

●

●

●

●
●●

●

●●
●●

●●

●
●

●●●
●

●

●●●

●

●

● ●

●

●

●

●

●

●●
●

●

●
●●

●

●

●
●●

●

●

●●

●●

●

●●

● ●

●

●

●
●
● ●●●

●

●
●●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●
●

●

●
●

●
●●

●

●

●

●
●● ●●

●

●

●

●

●

●
●

●

●

●●

●

●

●●●

●
●

●

●

●

●

●

●

●

●
●●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●
●

●

●

●

● ●

●●●●●●

●

●

●

●

●
●

●
●●
●
●

●

●

●●

●

●

●

●

●

●

●

●● ●
●

● ●●

●
●

●
●●

●

●

●

●

●●
●●
●

●

●

●
●●

●

●

●

●
●

●
●
●

●●

●

●

●
●

●

●

●

●

●

●

●

●
●

●

●
●●

●

●

●

●

●

●

●

●

●

● ●

●●
●

●

●

●

●

●

●

●
●

●

●

●●
● ●

●

●

●
●

●

●

●

●
●

●

●●
●

●

●
●

●

●

●

●●

●

●
●● ●

●
●
●

●

●

●
●

●

●

●

●

●

●

●●

●

●

●

●

●
●

●
●

●

●

●
●

●

●

●
●

●

● ●
●●

●

●

●

●

●●

●
●

●

●

●
●

●

●

● ●●

●
●

●

●
●

●

●
●
●●

●

●

●

●
●

●

●
●

●
●●

●● ●

●
●

●

●

●

●●

●

●

●
●

●

●

●●

●

●
●

●

●

●

●

●

●

●

●

●

● ●

●●●●

●●
●

●

●

●●
●

●
●

●

●

●
●

●

●
●

●●
●●

● ●

●

● ●
●
●

●
●

●

●

●

●

●
●

●

●

●

●

●
●

●

●

●●
●●●●

●

●

●

●

●

●

●●

●

●
●

●
●

●
●

●

●

● ●

●

●

●
●
●●

●

●

●● ●

●

●

●
●

●

●

●●

●

●

●

●

●

●

●
●

●
●● ●●
●

●●

●

●

●

●

●

●

●
●
●

●

●●
●

●

●
●●

●
●●

●
●

●

●

●

●●

●●

●

●

●
●

●
●● ●

●

●● ●

●

●●

●

●

●

●

●
●

●
●

●●
●

●

●

●●

●

●●
●

●

●

●

●

●

●

●
●

●

●

● ●●●

●

●
●

●

● ●

●

●●

●

●●●
●

●

●

●

●

●
●

●

●

●

●
● ●

●●

●

●

●
●

●●

●

●

●●

●

●●

●

●

●●● ●

●

●

●

● ●

●

●

●

●
●

●
●

● ●●

●
●

●

●●●●
●

●

●●
●

●

●

● ●

●

●●
●

●

●●●

●

●

●

●

●●

●
●
●

●

●●●●
● ●● ●

●

●

●

●

●

●

●

●

●
●

●

●

●
● ●

●

●

●
●

●

●
●●

●

●
●

●
● ●

●
●

●●

●

●

●

●

●

●

●
●● ● ●

●
●

●

●

●

●●

●

●

●

●

●

●

●

●●

● ●

●
●

●

●
●

●

●

●

●

●

● ●
●
●

●

●

●

●

●●
●

●
●

●

●

●

●
●

●

●

●

●

●

●

●
●

●

●

●

●
●

●

●●

●
●

●

●●
●

●

●

●

●

●
●

●

●●
●

●●

●

●
●●

●

●

−0.5 1.5

●

●

●●●

●

● ●●●
●
●

●●● ●●● ●
●

● ●● ●●●● ●●

●
●

●

●

● ●●●● ●●●

●

●

●

●●●
● ●●

●

●
●●

●
●

●●

●
●

●
●

●

●
●

●

●●●●●

●

●

●

●●●
●

● ●●
●●●●

●

●

●

●

●
●

●●

●

●●● ●

●

●
●●

●

●
●

●● ●
●

●

●
●●

●
●
●

●

●

● ●●
●● ●

●

●●
●
●

●

●

●

●

●

●●

●

●

●

●
●●

●

●

●

●

●● ●●
●

●

●
●●● ●●●

●
● ●●

●● ●●●●
●

●●●●●

●
●

●
●●

●
● ●

●

●

●

●
●

●● ●●

●

●●
●

●●
●●

●●
●●●● ●

●

●

● ● ●
●●

●
●

●

●

●
●

●
●
●

●
● ●

●
●

●●● ●●●●● ●●

●

●
●●●

●

●

●
●

●●●●
●

●

●
●

●
●

●
●

●

●●●● ● ●● ●
●

● ●●●●●
●

●● ●

●

●●●
●●

●● ●●● ●

●

●

●

●●●●●●●●● ●●● ●

●●

●●●●●
●

●
●

●●

●
●

●

●●
●

●●

●
●

●● ●● ●
●●

●

● ●●
●
● ●

●

●

●
●

● ●

●

●

●● ●
●

●●

●

● ●
●

●

●●●●

●
●

●●●

●

●●

●

●
●

●

●●●●●
●

●

● ● ●
●●

●
●●

● ●
●

●

●

●

●●

●
●

●
●● ●

●

●

●

●

●●●●
●●

● ●● ●●
●

● ●●● ●

●

●●●

●

●
●

●

●
●

●
●●
●●● ●● ●●

●●
● ● ●●●

●

● ●
●

●
●

●

●●●●●●● ●●
●●

●

●

●
●

●

●
●●●●

●

●
●●●●

●

●

●

●●

●
●

●

●

●
●

●
●

●
● ● ●

●

●●●

●●
●●●

●●

●

●
●●
●

●

●

●
●

●

● ●

●

●

●

●●●
●●● ●●●●●
●
●●

●

●
●

●

●●●● ●●

●

●●
●●●

●

●

●
●

●
●●●

●● ●●

●

●●
●
●●

●●
●

●
●

●

●

●●
●

●
●●●

●

● ● ●●●●● ● ●
● ●

●

●

●●

●

●
● ●

●

● ●

●
●

● ●
●●

●● ●

●

●●
●

●● ●
●●

●

●

●

●●●

●

●● ●●●
●

●
●

●

●● ●●
●

●●●
●

●

●
●
●

●

●
●

●
●
●

●●●
●● ●

●
●●

●

●

●

●

●

●
● ●

●●● ●

●

●
●●

●
●●●●

●●● ●●● ● ●
●

●
●

●

●
●

●
●

●● ●●
●

●

●
●●● ●●●●

●

●

●●
● ●

●●
●

●

●●

●

●●● ●●
●

●●
●

●
●

●
●

●●●●
●● ●●●●●●●

●

●
●

●

●
● ●

●

●
●●●●●

●
●●●●

●
●●

●
● ●●●

●

●●
●

●●
●

●

● ●
●●● ●●● ● ●●●

●

●● ● ●●●●● ●
●

●

● ●
●●● ●

●
●● ●

●

●●
●
●●●

●
●

●
●

●●●
● ●● ●●

●

●
●●●

●

●

●

●●● ●●

●

●

●
●
●

●●●

●

●●
●●

●●

●

●
●

●

●

●
●

●

●●
●

●

●
●

●

●
●

●

●

●●●
● ● ●

●

●

●

●●●● ●●● ●
●
●
●

●●●●
●

●●

●

● ●●

●

●●

●

●●

●

●

●

●
●

●
●
●

●●

●

●
●

●●●●

●

●● ●●
●

●●●●●

●
●●●

●
●
●

●

●
●

●● ●
●

●●● ●
●●

●

●

●
●●

●

●●
●● ●●

●
●

●●●● ●●●●

●

●● ● ●
●

●●
●
●● ● ●●●●

●

●
●●●●
●

●●
●●

●

●●
● ●

●

●

●
●● ●●●
●
●

●●● ●
●●

●

●
● ●●

●

●

●

●●
●●●●

●

●

●

●●●
●

●

●
●●● ●●

●

●
●●

●●● ●●
●●

●

●●●●
● ●

●

● ●

●

● ●
●●

●●

●

●

●

●
●
●

●
● ●

●
●

● ●

●

●
●

● ●

●

● ●
●●●●●●
●

●
●

●
●

●

●●●
●●●

●

●●●
●●

●
●

●

●

●● ●●● ●● ●
●

●●●●

●

●

●

●●●● ●

●

●

●●●● ●
●
●●
●●●●● ●● ●●

●

●●
●
●

●

●

●
●

●

●●●●
● ●

●

●
● ●

●●● ●●● ●●
●●●

●
●

●
●

●
●

●●● ●
●

●

●
●

●

●

●
●

●●●● ●
●

●
●

●
●

●
●●

●

● ●● ●●●●●
●

●●●
●

●
●
●

●

●●

●
●● ●

●
●

●●●
● ●

●

●

●

●●●● ●●●●

●
●

●
●●

●

●

●
●

● ●●

●

● ●●
●

●

●
●●

●
●●●●

●

●●●●

●

●
●

●
●
●

●● ●●● ●

●●

●●

●

●
●●● ●
●●

●
●

●
●

●
●

●
●

●●

●

●

●
●

●●●●
●●

●
●

●

●●●●●
●

●

●
●

●

●● ●●
●● ● ●●● ●●●

●
●

●
●

●
●
●

●

●

●● ●●●●
●

●● ●●●●●
●

●

●

●
●

●●
●

●
●

●
●

●●

●

●

● ●

●

●
●

●
●●
●

●●● ●

●

●
●●

●

●
●●●●●

●

●

●

●●

●
●● ●●
●

●●

●

●

●

●
●

● ●
●●

●

●●
●

●●●●
●

●●

●

●
●

●

●

●●

●●

●

●

●●
●
●● ●●
●● ●

●●●

●

●

●

● ●●
●
●

●●
●

●

●
●●

●
●●●●

●
●

●

● ●● ●
● ●

● ●●●

●

●
● ●

● ●●
●●

●

●●●●

●

●

● ●
●
● ●●

●

●● ●●●

●
●

●●●●

●

●
●●●

●●●●
●●● ●

●

●

●

● ●

●

●
●●
●

●●
● ●●

●●
●

●●●●●

●

●●● ●

●

● ●

●

●●
●

● ●●●

●

●

●●

●
●

●
●●

●
●●●●

● ●● ●

●

●
●
●

●

●
●

●●
●

●

● ●● ●

●

●
● ●
●

●●●

●

● ●

●

● ●

●●●● ●

●

●
●
●

●

●
●● ● ●● ●

●

●

●●
●

● ●●

●

●
●

●
●●● ●
●
●●

●●
●●

●

●
●

● ●
●●●

●
●

●
●● ●

●
●

●

● ● ●

●

●
●

●●
●●
●
●

●●

●

●●● ●●● ●●
●●
●

● ●
●

●
●

●●●●
●

●●
●

●●●●
●

−15 0

0.44

0.43

0.45

0.40

−0.12

0.36

−0.26

Temp

●

●

● ●●

●

●● ●●
●

●

●●●●●●●
●

●● ●● ● ●●●●

●
●

●

●

●●● ●● ●●●

●

●

●

●●●
●●●

●

●
●●

●
●

● ●

●
●

●
●

●

●
●

●

●●●
●●

●

●

●

●●●
●

●●●
●●●●

●

●

●

●

●
●

●●

●

●●●●

●

●
● ●

●

●
●

●●●
●

●

●
●●

●
●

●
●

●

● ●●
●●

●

●

●●
●

●

●

●

●

●

●

● ●

●

●

●

●
●●

●

●

●

●

●●●●
●

●

●
●●●●●●

●
●●●

●●● ●●●
●

●●●●●

●
●

●
●●

●
●●

●

●

●

●
●

● ●●●

●

●●
●

●●
●●

●●
●●●●●

●

●

●●●
●●

●
●

●

●

●
●

●
●

●
●

●●
●

●

●●●●● ●● ●● ●

●

●
●●●

●

●

●
●

●● ●●
●

●

●
●

●
●

●
●

●

●● ●●●● ●●
●

●●●●●●
●

●●●

●

●●●
●●

●●●●● ●

●

●

●

●●●●●●● ●● ●●●●

●●

● ●●●●
●

●
●

● ●

●
●

●

●●
●

●●

●
●

● ●●●●
● ●

●

●● ●
●

●●

●

●

●
●

●●

●

●

● ●●
●

●●

●

●●
●

●

●●●●

●
●

●● ●

●

●●

●

●
●

●

● ●● ●●
●

●

●● ●
●●

●
●●

●●
●

●

●

●

● ●

●
●

●
●●●

●

●

●

●

●●●●
●●

●●●●●
●

●● ●●●

●

●●●

●

●
●

●

●
●

●
●●

●● ●●●●●
●●

●●● ●●

●

●●
●

●
●

●

● ●●●●●●● ●
●●

●

●

●
●

●

●
●●●●

●

●
● ●●●

●

●

●

●●

●
●

●

●

●
●

●
●

●
● ●●

●

● ●●

●●
●●●

●●

●

●
●●

●
●

●

●
●

●

●●

●

●

●

●●●
● ●●● ●●●●

●
●●

●

●
●

●

● ●●●● ●

●

● ●
●●●●

●

●

●
●

●
●●●

●●● ●

●

● ●
●

●●
●●

●

●
●

●

●

●●●

●
●●●

●

●●●●●●●●●
●●

●

●

●●

●

●
●●

●

●●

●
●

●●
● ●

●● ●

●

●●
●

●●●
●●

●

●

●

●● ●

●

●●●● ●
●

●
●

●

● ●●●
●

●●●
●

●

●
●

●

●

●
●

●
●

●
● ●●

●●●
●

●●

●

●

●

●

●

●
● ●

●●●●

●

●
●●
●

●●●●
●●●● ●●●●

●
●

●

●

●
●

●
●

●●●●
●

●

●
● ●●● ●● ●

●

●

● ●
●●

● ●
●

●

●●

●

●●●●●
●

●●
●

●
●

●
●

● ●●●
●●● ●●●●● ●

●

●
●

●

●
●●

●

●
●●●

●●
●

●●●●
●

●●

●
●●●●

●

●●
●

●●●

●

●●
●●●●●●●● ●●

●

●●●● ●●●
●

●
●

●

●●
● ●●●
●

● ●●

●

●●
●

● ●●

●
●

●
●

●●●
●●●●●

●

●
●● ●

●

●

●

●●●● ●

●

●

●
●

●
●●●

●

●●
●●
●●

●

●
●

●

●

●
●

●

●●
●

●

●
●
●

●
●

●

●

● ●●
●●●

●

●

●

●●●●● ●● ●
●

●
●

●●●●
●

● ●

●

●●●

●

●●

●

●●

●

●

●

●
●

●
●

●
●●

●

●
●

●●●●

●

●●● ●
●

●●●●●

●
●●●

●
●

●

●

●
●

●●●
●

●●●●
●●

●

●

●
●●

●

●●
●●●●

●
●

●●●●● ●●●

●

● ●●●
●

● ●
●

●●●● ●●●●

●
●●●●

●
●●

●●

●

●●
●●

●

●

●
●●●●●

●
●

●●●●
● ●

●

●
●● ●

●

●

●

●● ● ●●●

●

●

●

●●●
●

●

●
●●●●●

●

●
● ●

● ●●● ●
●●

●

● ●●●
● ●

●

●●

●

● ●
● ●

●●

●

●

●

●
●

●
●

●●

●
●

●●

●

●
●

● ●

●

●●
●●●●●●
●

●
●

●
●

●

●●●
●●

●

●

●●●
●●

●
●

●

●

●●●●●●●●
●

●●●●

●

●

●

●●●●●

●

●

●●●● ●
●

●●
●●●●●● ●●●

●

● ●
●

●

●

●

●
●

●

●●●
●

●●

●

●
● ●

●● ●●●●●●
● ●●

●
●

●
●

●
●

●●●●
●

●

●
●

●

●

●
●

●● ●●●
●

●
●

●
●

●
●●

●

● ●●●● ●●●
●

●●● ●
●

●
●

●

●●

●
● ●

●

●
●

●● ●
● ●

●

●

●

●●● ●● ●●●

●
●

●
●●

●

●

●
●

●● ●

●

●●●
●

●

●
●●

●
●●●●

●

●● ●●

●

●
●

●
●
●

●●● ●● ●

● ●

●●

●

●
●●●●

●●

●
●

●
●

●
●

●
●

● ●

●

●

●
●

●●●●
●●

●
●

●

●●● ●●
●

●

●
●

●

●●●●
●●●● ●●● ● ●

●
●
●

●

●
●

●
●

●

● ●● ●●●
●

●●●●●●●
●

●

●

●
●

●●
●

●
●

●
●

●●

●

●

●●

●

●
●

●
●●

●
● ●●●

●

●
●●

●

●
●●● ●●

●

●

●

●●

●
●●●●

●

●●

●

●

●

●
●

●●
●●

●

●●
●

● ●●●
●

●●

●

●
●

●

●

●●

●●

●

●

●●
●

●●●●
●●●

● ●●

●

●

●

● ●●
●

●
●●

●
●

●
●●●

●● ● ●
●

●

●

●● ●●
●●

●●●●

●

●
●●
●●●
●●

●

●●●●

●

●

●●
●

● ●●

●

●●●●●

●
●

●● ●●

●

●
●●●

●●● ●
●●●●

●

●

●

●●

●

●
● ●

●
●●

●●●
● ●

●
●●●● ●

●

●● ●
●

●

●●

●

●●
●

●●●●

●

●

●●

●
●

●
●●

●
●●●●

●●●●

●

●
●

●

●

●
●

● ●
●

●

●● ●●

●

●
●●

●
●●●

●

●●

●

●●

●● ●●●

●

●
●

●

●

●
●●●●●●

●

●

●●●
●● ●

●

●
●

●
●● ●●

●
●●

● ●
● ●

●

●
●

●●●●●
●

●
●

●●●

●
●

●

●● ●

●

●
●

● ●
● ●

●
●

●●

●

● ●● ●●●● ●
●●

●

●●
●

●
●

●● ●●
●

●●
●

●●● ●●

0
40−0.21

−0.22

0
10

0

−0.24

−0.23

−
20

40−0.16

−0.46

−
0.

5
1.

5

0.12

−0.66

0 150

0
15

0Temp2

SCf

Figure S5: Pairwise scatterplot of the selected explanatory variables in the SCf dataset.
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Figure S6: Pairwise scatterplot of the selected explanatory variables in the PCf dataset.

The exhaustive search procedure shows that simpler individual models (i.e., with fewer pa-
rameters) have a lower deviance during calibration but maintain a relatively similar predic-
tive error, demonstrating that simpler models produce a more stable predictive performance
while more complex models tend to overfit during cross-validation (figure S7). However, mul-
tiple models consisting of between approximately eight to nine parameters achieve a higher
quality of fit and predictive performance over the community relative to models with fewer
parameters.
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Figure S7: Mean standardized deviance during calibration and prediction of all potential
models during 3-fold cross-validation (with between five and ten parameters) of taxa in SGs,
with a 1:1 reference line.

During cross-validation, the distribution of the mean standardized deviance for each dataset
is consistent during calibration and prediction (figure S8), providing results similar to the
standardized deviance obtained when calibrating the model to each dataset.
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A.2 Effects of Taxonomic Resolution

A.2.1 Taxonomic Resolution in BDM
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Figure S9: Taxonomy of stream invertebrates in the SGf and SGs datasets, with each taxon
(node or point) colored if present only in SGf (red), SGs (blue), both datasets (orange), or
included to illustrate taxonomy (grey).

A.2.2 Model Performance and Taxonomic Resolution

When the hmSDM is calibrated using all samples in SGf and SGs, the overall patterns in the
quality of fit (figure S10) are similar to the mean standardized deviance during prediction
on independent data under k-fold cross-validation.
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Figure S10: Quality of fit based on taxonomic resolution of the hmSDM for EPT taxa in
SGf and SGs.

The mean standardized deviance statistics per taxon during 3-fold cross-validation are no-
tably consistent during calibration and prediction (figure S11).
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Figure S11: Predictive performance during calibration (training) and prediction (testing) of
the hmSDM based on taxonomic resolution of EPT taxa in SGf and SGs.
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The mayfly family Heptageniidae is widespread and has a poor explanatory power (D2 =
0.11), but reveals a diverse range of responses at the species-level and among species sharing
the same genus. For example, the species Epeorus alpicola (figure S12A; D2 = 0.29) and
Epeorus assimilis (figure S12B; D2 = 0.28) have a higher explanatory power in the hmSDM
than the family, but exhibit different observed distributions and contrasting responses over
all explanatory variables. E. alpicola occurs largely in the Swiss Alps, and has increasing
probabilities of occurrence at colder stream temperatures (between approximately 5◦C and
10◦C) and at higher flow velocity, while responding negatively to urban land use. In contrast,
E. assimilis is a warm water species that occurs mainly in the Swiss Plateau region. It
responds less negatively to urban land use, shows a stronger negative response to agricultural
insecticides (IAR), and a negative response to increasing livestock unit densities (LUD).
Within both regions where the species are predominantly observed to occur, the model
predicts high probabilities of occurrence even when the species is absent.

A

B

Figure S12: Calibrated probabilities of occurrence (at the maximum of the joint posterior
distribution) and observed distributions of two selected species in the Heptageniidae family
in response to selected statistically significant explanatory variables. The geographic distri-
bution of the quality of fit shows the 5th (filled) and 95th (unfilled) quantiles of the marginal
posterior probabilities of occurrence. Note that (i) the point size and fill corresponding to
the probability of occurrence and posterior quantiles apply only to the maps (and not the
response curves), and (ii) the marginal density plots are distributed according to the number
of sites with certain environmental conditions and presence-absence observations.
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A.3 Effect of Site Selection on Parameters
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Culicidae  −  1
Acroloxidae  −  1

Curculionidae  −  2
Phryganeidae  −  2

Chrysomelidae  −  3
Sciomyzidae  −  3

Ptilocolepidae  −  3
Ephydridae  −  4

Chaoboridae  −  5
Psephenidae  −  7

Osmylidae  −  7
Beraeidae  −  7

Scathophagidae  −  8
Syrphidae  −  11

Dendrocoelidae  −  13
Piscicolidae  −  15
Niphargidae  −  15

Astacidae  −  16
Dryopidae  −  18

Coenagrionidae  −  19
Dolichopodidae  −  20

Platycnemididae  −  23
Brachycentridae  −  24

Siphlonuridae  −  31
Valvatidae  −  34

Bithyniidae  −  35
Potamanthidae  −  39

Rhagionidae  −  41
Gomphidae  −  41

Haliplidae  −  54
Hydrophilidae  −  60
Thaumaleidae  −  69

Sialidae  −  83
Ptychopteridae  −  86

Cordulegastridae  −  92
Physidae  −  94

Anthomyiidae  −  99
Tabanidae  −  101

Lepidostomatidae  −  105
Calopterygidae  −  125

Caenidae  −  127
Leptoceridae  −  137

Gyrinidae  −  140
Goeridae  −  142

Philopotamidae  −  153
Dixidae  −  162

Glossiphoniidae  −  184
Capniidae  −  199

Glossosomatidae  −  204
Blephariceridae  −  213

Hydrobiidae  −  220
Perlidae  −  242

Ephemeridae  −  244
Planorbidae  −  254

Dytiscidae  −  259
Stratiomyidae  −  269
Hydroptilidae  −  269

Ephemerellidae  −  295
Asellidae  −  295

Chloroperlidae  −  330
Lymnaeidae  −  331

Scirtidae  −  339
Erpobdellidae  −  352

Odontoceridae  −  386
Dugesiidae  −  387

Polycentropodidae  −  429
Sericostomatidae  −  432

Tipulidae  −  438
Hydraenidae  −  533

Psychomyiidae  −  565
Planariidae  −  607
Athericidae  −  626

Sphaeriidae  −  713
Leptophlebiidae  −  714

Taeniopterygidae  −  811
Perlodidae  −  820

Psychodidae  −  919
Ceratopogonidae  −  972
Hydropsychidae  −  1187

Leuctridae  −  1231
Nemouridae  −  1253

Empididae  −  1270
Elmidae  −  1276

Heptageniidae  −  1276
Gammaridae  −  1283

Rhyacophilidae  −  1452
Limnephilidae  −  1474

Limoniidae  −  1558
Simuliidae  −  1657

Baetidae  −  1750
Chironomidae  −  1788
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Figure S13: Means and 95% confidence intervals of the marginal posterior taxon-specific
parameter distributions for families in the SGf and SCf datasets.
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Haemopidae  −  1
Haplotaxidae  −  1

Hydroscaphidae  −  1
Staphylinidae  −  1

Culicidae  −  1
Ecnomidae  −  1

Helicopsychidae  −  1
Acroloxidae  −  1

Curculionidae  −  2
Hygrobiidae  −  2
Ameletidae  −  2

Sisyridae  −  2
Corduliidae  −  2
Libellulidae  −  2

Phryganeidae  −  2
Neritidae  −  2

Chrysomelidae  −  3
Muscidae  −  3

Sciomyzidae  −  3
Ptilocolepidae  −  3

Cambaridae  −  3
Ephydridae  −  4

Lestidae  −  4
Chaoboridae  −  5
Psephenidae  −  7

Osmylidae  −  7
Beraeidae  −  7

Scathophagidae  −  8
Corbiculidae  −  9
Syrphidae  −  11

Naididae  −  12
Dendrocoelidae  −  13

Piscicolidae  −  15
Niphargidae  −  15

Astacidae  −  16
Dryopidae  −  18

Coenagrionidae  −  19
Dolichopodidae  −  20

Tubificidae  −  23
Platycnemididae  −  23
Brachycentridae  −  24

Siphlonuridae  −  31
Valvatidae  −  34

Bithyniidae  −  35
Dreissenidae  −  36

Potamanthidae  −  39
Rhagionidae  −  41
Gomphidae  −  41

Haliplidae  −  54
Hydrophilidae  −  60
Lumbriculidae  −  67
Thaumaleidae  −  69

Sialidae  −  83
Ptychopteridae  −  86

Cordulegastridae  −  92
Physidae  −  94

Lumbricidae  −  97
Anthomyiidae  −  99

Tabanidae  −  101
Pediciidae  −  105

Lepidostomatidae  −  105
Calopterygidae  −  125

Caenidae  −  127
Leptoceridae  −  137

Gyrinidae  −  140
Goeridae  −  142

Philopotamidae  −  153
Dixidae  −  162

Glossiphoniidae  −  184
Capniidae  −  199

Glossosomatidae  −  204
Blephariceridae  −  213

Hydrobiidae  −  220
Perlidae  −  242

Ephemeridae  −  244
Planorbidae  −  254

Dytiscidae  −  259
Stratiomyidae  −  269
Hydroptilidae  −  269

Ephemerellidae  −  295
Asellidae  −  295

Chloroperlidae  −  330
Lymnaeidae  −  331

Scirtidae  −  339
Erpobdellidae  −  352

Odontoceridae  −  386
Dugesiidae  −  387

Polycentropodidae  −  429
Sericostomatidae  −  432

Tipulidae  −  438
Hydraenidae  −  533

Psychomyiidae  −  565
Planariidae  −  607
Athericidae  −  626

Sphaeriidae  −  713
Leptophlebiidae  −  714

Taeniopterygidae  −  811
Perlodidae  −  820

Psychodidae  −  919
Ceratopogonidae  −  972
Hydropsychidae  −  1187

Leuctridae  −  1231
Nemouridae  −  1253

Empididae  −  1270
Elmidae  −  1276

Heptageniidae  −  1276
Gammaridae  −  1283

Rhyacophilidae  −  1452
Limnephilidae  −  1474

Limoniidae  −  1558
Simuliidae  −  1657

Baetidae  −  1750
Chironomidae  −  1788
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Figure S14: Means and 95% confidence intervals of marginal posterior taxon-specific param-
eter distributions for families in the SCf and PCf datasets.
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taxa

Trial CFCH CFp Not significant Significant negative Significant positive

Figure S15: Comparison of the marginal posterior taxon-specific parameter distributions
βtaxa

kj for families in the SCf and PCf datasets, with families ordered by their number of
occurrences in SCf. Responses are colored according to significant positive (blue), nega-
tive (red), and non-significant (grey) responses based on the 5th and 95th quantiles of the
marginal posterior distributions of the taxon-specific parameters βtaxa

kj .
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Freshwater Science - SUPPORTING INFORMATION
Appendix S2 - Supplementary figures for parameter distributions based on taxonomic res-

olution

Effects of Taxonomic Resolution
The following plots show the marginal posterior parameter distributions of families (in SGf) and their
respective genera and species (in SGs). The marginal posterior parameter distributions are colored based on
a 5% significance level, and families are ordered by the number of occurrences.
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A10m (%) IAR LUD (CE/km2) Urban (%) bFRI (%) FRI (%) FV (m/s) WV Temp (°C) Temp2 (°C2)
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Baetis nubecularis (S 1)

Baetis niger (S 2)

Baetis liebenauae (S 2)

Cloeon dipterum (S 3)

Baetis nexus (S 3)

Baetis melanonyx (S 4)

Baetis vardarensis (S 6)

Baetis buceratus (S 6)

Baetis vernus (S 12)

Baetis lutheri (S 69)

Centroptilum luteolum (S 80)

Baetis muticus (S 274)

Baetis rhodani (S 390)

Baetis alpinus (S 424)

Baetidae (F 548)

Marginal posterior βkj
taxa

Not significant Significant negative Significant positive
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Nemoura cinerea (S 1)

Nemoura cambrica (S 2)

Protonemura auberti (S 2)

Protonemura nimborella (S 3)

Protonemura meyeri (S 4)

Protonemura praecox (S 7)

Nemoura flexuosa (S 10)

Nemoura marginata (S 12)

Nemurella pictetii (S 22)

Protonemura nimborum (S 40)

Protonemura intricata (S 44)

Protonemura brevistyla (S 63)

Nemoura minima (S 113)

Amphinemura (G 129)

Nemoura mortoni (S 183)

Protonemura lateralis (S 191)

Nemouridae (F 508)

Marginal posterior βkj
taxa

Not significant Significant negative Significant positive

Supplemental Material (not copyedited or formatted) for: Bogdan Caradima, Peter Reichert, Nele Schuwirth. 2020. "Effects of site selection and 
taxonomic resolution on the inference of stream invertebrate responses to environmental conditions."  

Freshwater Science 39(3). DOI: https://doi.org/10.1086/709024.
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Drusus mixtus (S 1)
Halesus rubricollis (S 1)

Micropterna nycterobia (S 1)
Drusus chrysotus (S 1)

Chaetopteryx major (S 2)
Ecclisopteryx guttulata (S 2)

Consorophylax consors (S 2)
Limnephilus lunatus (S 2)

Anabolia (G 3)
Glyphotaelius pellucidus (S 4)

Halesus radiatus (S 4)
Drusus monticola (S 4)

Drusus alpinus (S 4)
Allogamus auricollis (S 6)

Drusus muelleri (S 10)
Drusus nigrescens (S 11)

Melampophylax mucoreus (S 12)
Ecclisopteryx madida (S 15)

Potamophylax cingulatus (S 19)
Drusus melanchaetes (S 19)

Drusus biguttatus (S 25)
Drusus annulatus (S 33)

Cryptothrix nebulicola (S 41)
Metanoea (G 55)

Drusus discolor (S 106)
Limnephilidae (F 498)

Marginal posterior βkj
taxa

Not significant Significant negative Significant positive
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Leuctra rauscheri (S 1)

Leuctra pseudosignifera (S 1)

Leuctra armata (S 1)

Leuctra hippopus (S 2)

Leuctra inermis (S 3)

Leuctra rosinae (S 5)

Leuctra schmidi (S 6)

Leuctra major (S 27)

Leuctra nigra (S 51)

Leuctra braueri (S 95)

Leuctridae (F 460)

Marginal posterior βkj
taxa

Not significant Significant negative Significant positive
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Heptagenia sulphurea (S 1)

Rhithrogena carpatoalpina (S 1)
Rhithrogena allobrogica (S 3)

Rhithrogena landai (S 4)
Electrogena lateralis (S 9)

Rhithrogena gratianopolitana (S 15)
Rhithrogena grischuna (S 15)

Rhithrogena semicolorata (S 18)
Rhithrogena dorieri (S 18)

Ecdyonurus torrentis (S 23)
Rhithrogena degrangei (S 23)

Rhithrogena hybrida (S 28)
Rhithrogena nivata (S 28)

Ecdyonurus alpinus (S 35)
Electrogena ujhelyii (S 48)
Rhithrogena picteti (S 63)

Rhithrogena alpestris (S 64)
Ecdyonurus picteti (S 69)
Rhithrogena puthzi (S 77)

Ecdyonurus venosus (S 79)
Epeorus assimilis (S 94)
Epeorus alpicola (S 95)

Rhithrogena loyolaea (S 101)
Ecdyonurus helveticus (S 157)

Heptageniidae (F 453)

Marginal posterior βkj
taxa

Not significant Significant negative Significant positive
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Rhyacophila glareosa (S 1)

Rhyacophila rectispina (S 1)

Rhyacophila simulatrix (S 2)

Rhyacophila dorsalis (S 2)

Rhyacophila fasciata (S 4)

Rhyacophila pubescens (S 6)

Rhyacophila torrentium (S 6)

Rhyacophila stigmatica (S 7)

Rhyacophila intermedia (S 11)

Rhyacophila praemorsa (S 13)

Rhyacophila hirticornis (S 65)

Rhyacophila tristis (S 215)

Rhyacophilidae (F 452)

Marginal posterior βkj
taxa

Not significant Significant negative Significant positive
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Besdolus imhoffi (S 2)

Perlodes (G 44)

Dictyogenus (G 127)

Isoperla (G 285)

Perlodidae (F 356)

Marginal posterior βkj
taxa

Not significant Significant negative Significant positive
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Cheumatopsyche lepida (S 1)

Hydropsyche pellucidula (S 1)

Hydropsyche saxonica (S 2)

Diplectrona atra (S 2)

Hydropsyche dinarica (S 3)

Hydropsyche instabilis (S 7)

Hydropsyche tenuis (S 10)

Hydropsyche siltalai (S 48)

Hydropsychidae (F 242)

Marginal posterior βkj
taxa

Not significant Significant negative Significant positive
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Habrophlebia fusca (S 1)

Habrophlebia eldae (S 2)

Habroleptoides auberti (S 58)

Paraleptophlebia submarginata (S 71)

Habrophlebia lauta (S 85)

Habroleptoides confusa (S 160)

Leptophlebiidae (F 227)

Marginal posterior βkj
taxa

Not significant Significant negative Significant positive
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Brachyptera seticornis (S 15)

Rhabdiopteryx (G 47)

Brachyptera risi (S 148)

Taeniopterygidae (F 197)

Marginal posterior βkj
taxa

Not significant Significant negative Significant positive
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Chloroperla tripunctata (S 12)

Siphonoperla montana (S 33)

Siphonoperla torrentium (S 55)

Chloroperla susemicheli (S 73)

Chloroperlidae (F 179)

Marginal posterior βkj
taxa

Not significant Significant negative Significant positive
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Notidobia ciliaris (S 2)

Sericostoma (G 168)

Sericostomatidae (F 175)

Marginal posterior βkj
taxa

Not significant Significant negative Significant positive
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Psychomyia pusilla (S 7)

Lype (G 26)

Tinodes (G 125)

Psychomyiidae (F 149)

Marginal posterior βkj
taxa

Not significant Significant negative Significant positive
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Holocentropus (G 2)

Polycentropus (G 20)

Plectrocnemia (G 120)

Polycentropodidae (F 141)

Marginal posterior βkj
taxa

Not significant Significant negative Significant positive
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Odontocerum albicorne (S 128)

Odontoceridae (F 127)

Marginal posterior βkj
taxa

Not significant Significant negative Significant positive

Supplemental Material (not copyedited or formatted) for: Bogdan Caradima, Peter Reichert, Nele Schuwirth. 2020. "Effects of site selection and 
taxonomic resolution on the inference of stream invertebrate responses to environmental conditions."  

Freshwater Science 39(3). DOI: https://doi.org/10.1086/709024.



A10m (%) IAR LUD (CE/km2) Urban (%) bFRI (%) FRI (%) FV (m/s) WV Temp (°C) Temp2 (°C2)

−0.1 0.0 0.1−30
−20

−10 0 10
−0.02

0.00
0.02

0.04
−0.2

−0.1 0.0 0.1
−0.02

−0.01
0.00

0.01
0.02

−0.06
−0.03

0.00
0.03

0.06
−2.5 0.0 2.5 −1 0 1 2

−0.5 0.0 0.5
−0.10

−0.05
0.00

0.05
Philopotamus variegatus (S 4)

Wormaldia (G 41)

Philopotamus ludificatus (S 86)

Philopotamidae (F 114)

Marginal posterior βkj
taxa

Not significant Significant negative Significant positive
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Synagapetus iridipennis (S 4)

Synagapetus dubitans (S 5)

Catagapetus nigrans (S 5)

Agapetus (G 11)

Glossosoma (G 54)

Glossosomatidae (F 79)

Marginal posterior βkj
taxa

Not significant Significant negative Significant positive
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Dinocras (G 15)

Perla marginata (S 23)

Perla grandis (S 42)

Perlidae (F 79)

Marginal posterior βkj
taxa

Not significant Significant negative Significant positive
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Capnia (G 7)

Capnioneura nemuroides (S 63)

Capniidae (F 69)

Marginal posterior βkj
taxa

Not significant Significant negative Significant positive
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Ephemera danica (S 63)

Ephemeridae (F 63)

Marginal posterior βkj
taxa

Not significant Significant negative Significant positive
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Torleya major (S 11)

Serratella ignita (S 29)

Ephemerella mucronata (S 30)

Ephemerellidae (F 58)

Marginal posterior βkj
taxa

Not significant Significant negative Significant positive
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Caenis luctuosa (S 1)

Caenis rivulorum (S 3)

Caenis horaria (S 3)

Caenis macrura (S 7)

Caenidae (F 13)

Marginal posterior βkj
taxa

Not significant Significant negative Significant positive
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Micrasema setiferum (S 1)

Micrasema morosum (S 7)

Brachycentridae (F 8)

Marginal posterior βkj
taxa

Not significant Significant negative Significant positive
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Siphlonurus lacustris (S 7)

Siphlonuridae (F 7)

Marginal posterior βkj
taxa

Not significant Significant negative Significant positive
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Oecetis testacea (S 1)

Ceraclea annulicornis (S 1)

Ceraclea dissimilis (S 1)

Athripsodes (G 3)

Mystacides (G 5)

Leptoceridae (F 6)

Marginal posterior βkj
taxa

Not significant Significant positive
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Beraea pullata (S 1)

Beraea maurus (S 1)

Ernodes (G 3)

Beraeidae (F 5)

Marginal posterior βkj
taxa

Not significant Significant negative
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Ptilocolepus granulatus (S 3)

Ptilocolepidae (F 3)

Marginal posterior βkj
taxa

Not significant
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Agrypnia (G 1)

Phryganeidae (F 1)

Marginal posterior βkj
taxa

Not significant
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Potamanthus luteus (S 1)

Potamanthidae (F 1)

Marginal posterior βkj
taxa

Not significant Significant positive
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Freshwater Science - SUPPORTING INFORMATION
Appendix S3 - Supplementary figures for predicted distributions of taxa

Geographic Distribution of Quality of Fit by Taxon in SGf
The following plots show the geographic distribution of the predicted probabilities of occurrence and obser-
vations for all taxa in the hierarchical multi-species model when calibrated using the SGf dataset. Regions
with large blue points or small red points indicate indicate a good quality of fit. The point fill shows the 5th
(filled) and 95th (unfilled) quantiles of the marginal posterior probabilities of occurrence; large differences
in the point sizes at a sample location indicate a high uncertainty in the probability of occurrence. The 103
taxa are ordered by decreasing number of occurrences.
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Freshwater Science - SUPPORTING INFORMATION
Appendix S4 - Supplementary figures for predicted distributions of taxa

Geographic Distribution of Quality of Fit by Taxon in SGs
The following plots show the geographic distribution of the predicted probabilities of occurrence and obser-
vations for all taxa in the hierarchical multi-species model when calibrated using the SGs dataset. Regions
with large blue points or small red points indicate indicate a good quality of fit. Regions with large blue
points or small red points indicate indicate a good quality of fit. The point fill shows the 5th (filled) and
95th (unfilled) quantiles of the marginal posterior probabilities of occurrence; large differences in the point
sizes at a sample location indicate a high uncertainty in the probability of occurrence. The 245 taxa are
ordered by decreasing number of occurrences.
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Appendix S5 - Supplementary figures for predicted distributions of taxa

Geographic Distribution of Quality of Fit by Taxon in SCf
The following plots show the geographic distribution of the predicted probabilities of occurrence and obser-
vations for all taxa in the hierarchical multi-species model when calibrated using the SCf dataset. Regions
with large blue points or small red points indicate indicate a good quality of fit. Regions with large blue
points or small red points indicate indicate a good quality of fit. The point fill shows the 5th (filled) and
95th (unfilled) quantiles of the marginal posterior probabilities of occurrence; large differences in the point
sizes at a sample location indicate a high uncertainty in the probability of occurrence. The 124 taxa are
ordered by decreasing number of occurrences.
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Appendix S6 - Supplementary figures for predicted distributions of taxa

Geographic Distribution of Quality of Fit by Taxon in PCf
The following plots show the geographic distribution of the predicted probabilities of occurrence and obser-
vations for all taxa in the hierarchical multi-species model when calibrated to the PCf dataset. Regions with
large blue points or small red points indicate indicate a good quality of fit. Regions with large blue points
or small red points indicate indicate a good quality of fit. The point fill shows the 5th (filled) and 95th
(unfilled) quantiles of the marginal posterior probabilities of occurrence; large differences in the point sizes
at a sample location indicate a high uncertainty in the probability of occurrence. The 117 taxa are ordered
by decreasing number of occurrences.
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Freshwater Science - SUPPORTING INFORMATION
Appendix S7 - Supplementary figures for predicted distributions of taxa versus explanatory

variables

Taxon-Specific Responses to Explanatory Variables in SGf
The following plots compare the predicted probabilities of occurrence and the explanatory variables for all
taxa in the hierarchical multi-species model when calibrated to the SGf dataset. The calibrated probabilities
of occurrence (based on the maximum of the joint posterior distribution) produce strong positive or negative
responses for explanatory variables with a good explanatory power. The 103 taxa are ordered by decreasing
number of occurrences and show a variety of distinct response curves for the selected explanatory variables.
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Probability of occurrence vs explanatory variables for Chloroperlidae
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Probability of occurrence vs explanatory variables for Sericostomatidae
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Probability of occurrence vs explanatory variables for Psychomyiidae
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Probability of occurrence vs explanatory variables for Sphaeriidae
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Probability of occurrence vs explanatory variables for Polycentropodidae
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Probability of occurrence vs explanatory variables for Dixidae
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Probability of occurrence vs explanatory variables for Odontoceridae
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Probability of occurrence vs explanatory variables for Osmylidae

Supplemental Material (not copyedited or formatted) for: Bogdan Caradima, Peter Reichert, Nele Schuwirth. 2020. "Effects of site selection and 
taxonomic resolution on the inference of stream invertebrate responses to environmental conditions."  

Freshwater Science 39(3). DOI: https://doi.org/10.1086/709024.



FV (m/s) WV Temp (°C)

Urban (%) bFRI (%) FRI (%)

A10m (%) IAR LUD (CE/km2)

0.0 0.5 1.0 1.5 2.0 0.00 0.25 0.50 0.75 1.00 0 5 10 15 20

0 20 40 60 0 25 50 75 100 0 25 50 75 100

0 20 40 60 0.0 0.2 0.4 0.6 0 50 100 150

0.00

0.25

0.50

0.75

1.00

0.00

0.25

0.50

0.75

1.00

0.00

0.25

0.50

0.75

1.00

Explanatory variable

P
ro

ba
bi

lit
y 

of
 o

cc
ur

re
nc

e

Observation

Absence
Presence

Probability of occurrence vs explanatory variables for Coenagrionidae

Supplemental Material (not copyedited or formatted) for: Bogdan Caradima, Peter Reichert, Nele Schuwirth. 2020. "Effects of site selection and 
taxonomic resolution on the inference of stream invertebrate responses to environmental conditions."  

Freshwater Science 39(3). DOI: https://doi.org/10.1086/709024.



FV (m/s) WV Temp (°C)

Urban (%) bFRI (%) FRI (%)

A10m (%) IAR LUD (CE/km2)

0.0 0.5 1.0 1.5 2.0 0.00 0.25 0.50 0.75 1.00 0 5 10 15 20

0 20 40 60 0 25 50 75 100 0 25 50 75 100

0 20 40 60 0.0 0.2 0.4 0.6 0 50 100 150

0.00

0.25

0.50

0.75

1.00

0.00

0.25

0.50

0.75

1.00

0.00

0.25

0.50

0.75

1.00

Explanatory variable

P
ro

ba
bi

lit
y 

of
 o

cc
ur

re
nc

e

Observation

Absence
Presence

Probability of occurrence vs explanatory variables for Beraeidae

Supplemental Material (not copyedited or formatted) for: Bogdan Caradima, Peter Reichert, Nele Schuwirth. 2020. "Effects of site selection and 
taxonomic resolution on the inference of stream invertebrate responses to environmental conditions."  

Freshwater Science 39(3). DOI: https://doi.org/10.1086/709024.



FV (m/s) WV Temp (°C)

Urban (%) bFRI (%) FRI (%)

A10m (%) IAR LUD (CE/km2)

0.0 0.5 1.0 1.5 2.0 0.00 0.25 0.50 0.75 1.00 0 5 10 15 20

0 20 40 60 0 25 50 75 100 0 25 50 75 100

0 20 40 60 0.0 0.2 0.4 0.6 0 50 100 150

0.00

0.25

0.50

0.75

1.00

0.00

0.25

0.50

0.75

1.00

0.00

0.25

0.50

0.75

1.00

Explanatory variable

P
ro

ba
bi

lit
y 

of
 o

cc
ur

re
nc

e

Observation

Absence
Presence

Probability of occurrence vs explanatory variables for Astacidae

Supplemental Material (not copyedited or formatted) for: Bogdan Caradima, Peter Reichert, Nele Schuwirth. 2020. "Effects of site selection and 
taxonomic resolution on the inference of stream invertebrate responses to environmental conditions."  

Freshwater Science 39(3). DOI: https://doi.org/10.1086/709024.



FV (m/s) WV Temp (°C)

Urban (%) bFRI (%) FRI (%)

A10m (%) IAR LUD (CE/km2)

0.0 0.5 1.0 1.5 2.0 0.00 0.25 0.50 0.75 1.00 0 5 10 15 20

0 20 40 60 0 25 50 75 100 0 25 50 75 100

0 20 40 60 0.0 0.2 0.4 0.6 0 50 100 150

0.00

0.25

0.50

0.75

1.00

0.00

0.25

0.50

0.75

1.00

0.00

0.25

0.50

0.75

1.00

Explanatory variable

P
ro

ba
bi

lit
y 

of
 o

cc
ur

re
nc

e

Observation

Absence
Presence
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Supplemental Material (not copyedited or formatted) for: Bogdan Caradima, Peter Reichert, Nele Schuwirth. 2020. "Effects of site selection and 
taxonomic resolution on the inference of stream invertebrate responses to environmental conditions."  

Freshwater Science 39(3). DOI: https://doi.org/10.1086/709024.



FV (m/s) WV Temp (°C)

Urban (%) bFRI (%) FRI (%)

A10m (%) IAR LUD (CE/km2)

0.0 0.5 1.0 1.5 2.0 0.00 0.25 0.50 0.75 1.00 0 5 10 15 20

0 20 40 60 0 25 50 75 100 0 25 50 75 100

0 20 40 60 0.0 0.2 0.4 0.6 0 50 100 150

0.00

0.25

0.50

0.75

1.00

0.00

0.25

0.50

0.75

1.00

0.00

0.25

0.50

0.75

1.00

Explanatory variable

P
ro

ba
bi

lit
y 

of
 o

cc
ur

re
nc

e

Observation

Absence
Presence
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Probability of occurrence vs explanatory variables for Mesoveliidae
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Probability of occurrence vs explanatory variables for Valvatidae
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Probability of occurrence vs explanatory variables for Bithyniidae
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Probability of occurrence vs explanatory variables for Chrysomelidae
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Probability of occurrence vs explanatory variables for Curculionidae
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Probability of occurrence vs explanatory variables for Culicidae
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Probability of occurrence vs explanatory variables for Ephydridae
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Probability of occurrence vs explanatory variables for Sciomyzidae
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Probability of occurrence vs explanatory variables for Potamanthidae
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Probability of occurrence vs explanatory variables for Notonectidae
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Probability of occurrence vs explanatory variables for Hymenoptera
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Probability of occurrence vs explanatory variables for Gomphidae
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Probability of occurrence vs explanatory variables for Phryganeidae
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Probability of occurrence vs explanatory variables for Acroloxidae
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Freshwater Science - SUPPORTING INFORMATION
Appendix S8 - Supplementary figures for predicted distributions of taxa versus explanatory

variables

Taxon-Specific Responses to Explanatory Variables in SGs
The following plots compare the predicted probabilities of occurrence and the explanatory variables for all
taxa in the hierarchical multi-species model when calibrated to the SGs dataset. The calibrated probabilities
of occurrence (based on the maximum of the joint posterior distribution) produce strong positive or negative
responses for explanatory variables with a good explanatory power. The 245 taxa are ordered by decreasing
number of occurrences and show a variety of distinct response curves for the selected explanatory variables.
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Probability of occurrence vs explanatory variables for Nematoda
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Probability of occurrence vs explanatory variables for Sericostoma
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Probability of occurrence vs explanatory variables for Rhithrogena_gratianopolitana
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Probability of occurrence vs explanatory variables for Protonemura_nimborella
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Probability of occurrence vs explanatory variables for Bithyniidae
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Probability of occurrence vs explanatory variables for Valvatidae
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Probability of occurrence vs explanatory variables for Aphelocheiridae

Supplemental Material (not copyedited or formatted) for: Bogdan Caradima, Peter Reichert, Nele Schuwirth. 2020. "Effects of site selection and 
taxonomic resolution on the inference of stream invertebrate responses to environmental conditions."  

Freshwater Science 39(3). DOI: https://doi.org/10.1086/709024.



FV (m/s) WV Temp (°C)

Urban (%) bFRI (%) FRI (%)

A10m (%) IAR LUD (CE/km2)

0.0 0.5 1.0 1.5 2.0 0.00 0.25 0.50 0.75 1.00 0 5 10 15 20

0 10 20 30 0 25 50 75 100 0 25 50 75 100

0 20 40 60 0.0 0.2 0.4 0 25 50 75 100 125

0.00

0.25

0.50

0.75

1.00

0.00

0.25

0.50

0.75

1.00

0.00

0.25

0.50

0.75

1.00

Explanatory variable

P
ro

ba
bi

lit
y 

of
 o

cc
ur

re
nc

e

Observation

Absence
Presence

Probability of occurrence vs explanatory variables for Chaetopteryx_major
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Probability of occurrence vs explanatory variables for Ecclisopteryx_guttulata
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Probability of occurrence vs explanatory variables for Baetis_niger
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Probability of occurrence vs explanatory variables for Leuctra_hippopus
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Probability of occurrence vs explanatory variables for Nemoura_cambrica
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Probability of occurrence vs explanatory variables for Mesoveliidae
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Probability of occurrence vs explanatory variables for Holocentropus
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Probability of occurrence vs explanatory variables for Besdolus_imhoffi
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Probability of occurrence vs explanatory variables for Protonemura_auberti

Supplemental Material (not copyedited or formatted) for: Bogdan Caradima, Peter Reichert, Nele Schuwirth. 2020. "Effects of site selection and 
taxonomic resolution on the inference of stream invertebrate responses to environmental conditions."  

Freshwater Science 39(3). DOI: https://doi.org/10.1086/709024.



FV (m/s) WV Temp (°C)

Urban (%) bFRI (%) FRI (%)

A10m (%) IAR LUD (CE/km2)

0.0 0.5 1.0 1.5 0.00 0.25 0.50 0.75 1.00 5 10 15 20

0 10 20 30 40 0 25 50 75 100 0 25 50 75 100

0 20 40 60 0.0 0.2 0.4 0.6 0 50 100 150

0.00

0.25

0.50

0.75

1.00

0.00

0.25

0.50

0.75

1.00

0.00

0.25

0.50

0.75

1.00

Explanatory variable

P
ro

ba
bi

lit
y 

of
 o

cc
ur

re
nc

e

Observation

Absence
Presence

Probability of occurrence vs explanatory variables for Leuctra_inermis
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Probability of occurrence vs explanatory variables for Rhyacophila_simulatrix
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Probability of occurrence vs explanatory variables for Hydropsyche_saxonica
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Probability of occurrence vs explanatory variables for Rhyacophila_dorsalis
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Probability of occurrence vs explanatory variables for Diplectrona_atra
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Probability of occurrence vs explanatory variables for Chaoboridae
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Probability of occurrence vs explanatory variables for Consorophylax_consors
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Probability of occurrence vs explanatory variables for Habrophlebia_eldae
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Probability of occurrence vs explanatory variables for Limnephilus_lunatus
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Probability of occurrence vs explanatory variables for Leuctra_rauscheri
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Probability of occurrence vs explanatory variables for Heptagenia_sulphurea

Supplemental Material (not copyedited or formatted) for: Bogdan Caradima, Peter Reichert, Nele Schuwirth. 2020. "Effects of site selection and 
taxonomic resolution on the inference of stream invertebrate responses to environmental conditions."  

Freshwater Science 39(3). DOI: https://doi.org/10.1086/709024.



FV (m/s) WV Temp (°C)

Urban (%) bFRI (%) FRI (%)

A10m (%) IAR LUD (CE/km2)

0.0 0.5 1.0 1.5 2.0 0.00 0.25 0.50 0.75 1.00 0 5 10 15 20

0 10 20 30 0 25 50 75 100 0 25 50 75 100

0 20 40 60 0.0 0.2 0.4 0 25 50 75 100 125

0.00

0.25

0.50

0.75

1.00

0.00

0.25

0.50

0.75

1.00

0.00

0.25

0.50

0.75

1.00

Explanatory variable

P
ro

ba
bi

lit
y 

of
 o

cc
ur

re
nc

e

Observation

Absence
Presence

Probability of occurrence vs explanatory variables for Micropterna_nycterobia

Supplemental Material (not copyedited or formatted) for: Bogdan Caradima, Peter Reichert, Nele Schuwirth. 2020. "Effects of site selection and 
taxonomic resolution on the inference of stream invertebrate responses to environmental conditions."  

Freshwater Science 39(3). DOI: https://doi.org/10.1086/709024.



FV (m/s) WV Temp (°C)

Urban (%) bFRI (%) FRI (%)

A10m (%) IAR LUD (CE/km2)

0.0 0.5 1.0 1.5 2.0 0.00 0.25 0.50 0.75 1.00 0 5 10 15 20

0 20 40 60 0 25 50 75 100 0 25 50 75 100

0 20 40 60 0.0 0.2 0.4 0.6 0 50 100 150

0.00

0.25

0.50

0.75

1.00

0.00

0.25

0.50

0.75

1.00

0.00

0.25

0.50

0.75

1.00

Explanatory variable

P
ro

ba
bi

lit
y 

of
 o

cc
ur

re
nc

e

Observation

Absence
Presence
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Probability of occurrence vs explanatory variables for Culicidae
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Probability of occurrence vs explanatory variables for Drusus_chrysotus
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Probability of occurrence vs explanatory variables for Acroloxidae
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Freshwater Science - SUPPORTING INFORMATION
Appendix S9 - Supplementary figures for predicted distributions of taxa versus explanatory

variables

Taxon-Specific Responses to Explanatory Variables in SCf
The following plots compare the calibrated probabilities of occurrence and the explanatory variables for all
taxa in the hierarchical multi-species model when calibrated to the SCf dataset. The calibrated probabilities
of occurrence (based on the maximum of the joint posterior distribution) produce strong positive or negative
responses for explanatory variables with a good explanatory power. The 124 taxa are ordered by decreasing
number of occurrences and show a variety of distinct response curves for the selected explanatory variables.
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Probability of occurrence vs explanatory variables for Chironomidae
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Probability of occurrence vs explanatory variables for Baetidae
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Probability of occurrence vs explanatory variables for Simuliidae
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Probability of occurrence vs explanatory variables for Limoniidae
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Probability of occurrence vs explanatory variables for Rhyacophilidae
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Probability of occurrence vs explanatory variables for Limnephilidae
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Probability of occurrence vs explanatory variables for Heptageniidae
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Probability of occurrence vs explanatory variables for Elmidae
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Probability of occurrence vs explanatory variables for Nemouridae
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Probability of occurrence vs explanatory variables for Gammaridae
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Probability of occurrence vs explanatory variables for Sphaeriidae
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Probability of occurrence vs explanatory variables for Nematoda
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Probability of occurrence vs explanatory variables for Psychomyiidae
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Probability of occurrence vs explanatory variables for Hydraenidae
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Probability of occurrence vs explanatory variables for Sericostomatidae
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Probability of occurrence vs explanatory variables for Odontoceridae
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Probability of occurrence vs explanatory variables for Dugesiidae
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Probability of occurrence vs explanatory variables for Chloroperlidae
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Supplemental Material (not copyedited or formatted) for: Bogdan Caradima, Peter Reichert, Nele Schuwirth. 2020. "Effects of site selection and 
taxonomic resolution on the inference of stream invertebrate responses to environmental conditions."  

Freshwater Science 39(3). DOI: https://doi.org/10.1086/709024.



FV (m/s) WV Temp (°C)

Urban (%) bFRI (%) FRI (%)

A10m (%) IAR LUD (CE/km2)

0 1 2 0.00 0.25 0.50 0.75 1.00 0 5 10 15 20

0 20 40 60 80 0 25 50 75 100 0 25 50 75 100

0 20 40 60 0.0 0.2 0.4 0.6 0 50 100 150

0.00

0.25

0.50

0.75

1.00

0.00

0.25

0.50

0.75

1.00

0.00

0.25

0.50

0.75

1.00

Explanatory variable

P
ro

ba
bi

lit
y 

of
 o

cc
ur

re
nc

e

Observation

Absence
Presence

Probability of occurrence vs explanatory variables for Ptilocolepidae

Supplemental Material (not copyedited or formatted) for: Bogdan Caradima, Peter Reichert, Nele Schuwirth. 2020. "Effects of site selection and 
taxonomic resolution on the inference of stream invertebrate responses to environmental conditions."  

Freshwater Science 39(3). DOI: https://doi.org/10.1086/709024.



FV (m/s) WV Temp (°C)

Urban (%) bFRI (%) FRI (%)

A10m (%) IAR LUD (CE/km2)

0 1 2 0.00 0.25 0.50 0.75 1.00 0 5 10 15 20

0 20 40 60 80 0 25 50 75 100 0 25 50 75 100

0 20 40 60 0.0 0.2 0.4 0.6 0 50 100 150

0.00

0.25

0.50

0.75

1.00

0.00

0.25

0.50

0.75

1.00

0.00

0.25

0.50

0.75

1.00

Explanatory variable

P
ro

ba
bi

lit
y 

of
 o

cc
ur

re
nc

e

Observation

Absence
Presence

Probability of occurrence vs explanatory variables for Cambaridae

Supplemental Material (not copyedited or formatted) for: Bogdan Caradima, Peter Reichert, Nele Schuwirth. 2020. "Effects of site selection and 
taxonomic resolution on the inference of stream invertebrate responses to environmental conditions."  

Freshwater Science 39(3). DOI: https://doi.org/10.1086/709024.



FV (m/s) WV Temp (°C)

Urban (%) bFRI (%) FRI (%)

A10m (%) IAR LUD (CE/km2)

0 1 2 0.00 0.25 0.50 0.75 1.00 0 5 10 15 20

0 20 40 60 80 0 25 50 75 100 0 25 50 75 100

0 20 40 60 0.0 0.2 0.4 0.6 0 50 100 150

0.00

0.25

0.50

0.75

1.00

0.00

0.25

0.50

0.75

1.00

0.00

0.25

0.50

0.75

1.00

Explanatory variable

P
ro

ba
bi

lit
y 

of
 o

cc
ur

re
nc

e

Observation

Absence
Presence

Probability of occurrence vs explanatory variables for Curculionidae

Supplemental Material (not copyedited or formatted) for: Bogdan Caradima, Peter Reichert, Nele Schuwirth. 2020. "Effects of site selection and 
taxonomic resolution on the inference of stream invertebrate responses to environmental conditions."  

Freshwater Science 39(3). DOI: https://doi.org/10.1086/709024.



FV (m/s) WV Temp (°C)

Urban (%) bFRI (%) FRI (%)

A10m (%) IAR LUD (CE/km2)

0 1 2 0.00 0.25 0.50 0.75 1.00 0 5 10 15 20

0 20 40 60 80 0 25 50 75 100 0 25 50 75 100

0 20 40 60 0.0 0.2 0.4 0.6 0 50 100 150

0.00

0.25

0.50

0.75

1.00

0.00

0.25

0.50

0.75

1.00

0.00

0.25

0.50

0.75

1.00

Explanatory variable

P
ro

ba
bi

lit
y 

of
 o

cc
ur

re
nc

e

Observation

Absence
Presence

Probability of occurrence vs explanatory variables for Hygrobiidae

Supplemental Material (not copyedited or formatted) for: Bogdan Caradima, Peter Reichert, Nele Schuwirth. 2020. "Effects of site selection and 
taxonomic resolution on the inference of stream invertebrate responses to environmental conditions."  

Freshwater Science 39(3). DOI: https://doi.org/10.1086/709024.



FV (m/s) WV Temp (°C)

Urban (%) bFRI (%) FRI (%)

A10m (%) IAR LUD (CE/km2)

0 1 2 0.00 0.25 0.50 0.75 1.00 0 5 10 15 20

0 20 40 60 80 0 25 50 75 100 0 25 50 75 100

0 20 40 60 0.0 0.2 0.4 0.6 0 50 100 150

0.00

0.25

0.50

0.75

1.00

0.00

0.25

0.50

0.75

1.00

0.00

0.25

0.50

0.75

1.00

Explanatory variable

P
ro

ba
bi

lit
y 

of
 o

cc
ur

re
nc

e

Observation

Absence
Presence

Probability of occurrence vs explanatory variables for Sisyridae

Supplemental Material (not copyedited or formatted) for: Bogdan Caradima, Peter Reichert, Nele Schuwirth. 2020. "Effects of site selection and 
taxonomic resolution on the inference of stream invertebrate responses to environmental conditions."  

Freshwater Science 39(3). DOI: https://doi.org/10.1086/709024.



FV (m/s) WV Temp (°C)

Urban (%) bFRI (%) FRI (%)

A10m (%) IAR LUD (CE/km2)

0 1 2 0.00 0.25 0.50 0.75 1.00 0 5 10 15 20

0 20 40 60 80 0 25 50 75 100 0 25 50 75 100

0 20 40 60 0.0 0.2 0.4 0.6 0 50 100 150

0.00

0.25

0.50

0.75

1.00

0.00

0.25

0.50

0.75

1.00

0.00

0.25

0.50

0.75

1.00

Explanatory variable

P
ro

ba
bi

lit
y 

of
 o

cc
ur

re
nc

e

Observation

Absence
Presence

Probability of occurrence vs explanatory variables for Corduliidae

Supplemental Material (not copyedited or formatted) for: Bogdan Caradima, Peter Reichert, Nele Schuwirth. 2020. "Effects of site selection and 
taxonomic resolution on the inference of stream invertebrate responses to environmental conditions."  

Freshwater Science 39(3). DOI: https://doi.org/10.1086/709024.



FV (m/s) WV Temp (°C)

Urban (%) bFRI (%) FRI (%)

A10m (%) IAR LUD (CE/km2)

0 1 2 0.00 0.25 0.50 0.75 1.00 0 5 10 15 20

0 20 40 60 80 0 25 50 75 100 0 25 50 75 100

0 20 40 60 0.0 0.2 0.4 0.6 0 50 100 150

0.00

0.25

0.50

0.75

1.00

0.00

0.25

0.50

0.75

1.00

0.00

0.25

0.50

0.75

1.00

Explanatory variable

P
ro

ba
bi

lit
y 

of
 o

cc
ur

re
nc

e

Observation

Absence
Presence

Probability of occurrence vs explanatory variables for Libellulidae

Supplemental Material (not copyedited or formatted) for: Bogdan Caradima, Peter Reichert, Nele Schuwirth. 2020. "Effects of site selection and 
taxonomic resolution on the inference of stream invertebrate responses to environmental conditions."  

Freshwater Science 39(3). DOI: https://doi.org/10.1086/709024.



FV (m/s) WV Temp (°C)

Urban (%) bFRI (%) FRI (%)

A10m (%) IAR LUD (CE/km2)

0 1 2 0.00 0.25 0.50 0.75 1.00 0 5 10 15 20

0 20 40 60 80 0 25 50 75 100 0 25 50 75 100

0 20 40 60 0.0 0.2 0.4 0.6 0 50 100 150

0.00

0.25

0.50

0.75

1.00

0.00

0.25

0.50

0.75

1.00

0.00

0.25

0.50

0.75

1.00

Explanatory variable

P
ro

ba
bi

lit
y 

of
 o

cc
ur

re
nc

e

Observation

Absence
Presence

Probability of occurrence vs explanatory variables for Phryganeidae

Supplemental Material (not copyedited or formatted) for: Bogdan Caradima, Peter Reichert, Nele Schuwirth. 2020. "Effects of site selection and 
taxonomic resolution on the inference of stream invertebrate responses to environmental conditions."  

Freshwater Science 39(3). DOI: https://doi.org/10.1086/709024.



FV (m/s) WV Temp (°C)

Urban (%) bFRI (%) FRI (%)

A10m (%) IAR LUD (CE/km2)

0 1 2 0.00 0.25 0.50 0.75 1.00 0 5 10 15 20

0 20 40 60 80 0 25 50 75 100 0 25 50 75 100

0 20 40 60 0.0 0.2 0.4 0.6 0 50 100 150

0.00

0.25

0.50

0.75

1.00

0.00

0.25

0.50

0.75

1.00

0.00

0.25

0.50

0.75

1.00

Explanatory variable

P
ro

ba
bi

lit
y 

of
 o

cc
ur

re
nc

e

Observation

Absence
Presence

Probability of occurrence vs explanatory variables for Neritidae

Supplemental Material (not copyedited or formatted) for: Bogdan Caradima, Peter Reichert, Nele Schuwirth. 2020. "Effects of site selection and 
taxonomic resolution on the inference of stream invertebrate responses to environmental conditions."  

Freshwater Science 39(3). DOI: https://doi.org/10.1086/709024.



FV (m/s) WV Temp (°C)

Urban (%) bFRI (%) FRI (%)

A10m (%) IAR LUD (CE/km2)

0 1 2 0.00 0.25 0.50 0.75 1.00 0 5 10 15 20

0 20 40 60 80 0 25 50 75 100 0 25 50 75 100

0 20 40 60 0.0 0.2 0.4 0.6 0 50 100 150

0.00

0.25

0.50

0.75

1.00

0.00

0.25

0.50

0.75

1.00

0.00

0.25

0.50

0.75

1.00

Explanatory variable

P
ro

ba
bi

lit
y 

of
 o

cc
ur

re
nc

e

Observation

Absence
Presence
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Probability of occurrence vs explanatory variables for Culicidae
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Probability of occurrence vs explanatory variables for Hymenoptera
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Probability of occurrence vs explanatory variables for Ecnomidae
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Probability of occurrence vs explanatory variables for Helicopsychidae
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Freshwater Science - SUPPORTING INFORMATION
Appendix S10 - Supplementary figures for predicted distributions of taxa versus explanatory

variables

Taxon-Specific Responses to Explanatory Variables in PCf
The following plots compare the probabilities of occurrence and the explanatory variables for all taxa in
the hierarchical multi-species model when calibrated to the PCf dataset. The calibrated probabilities of
occurrence (based on the maximum of the joint posterior distribution) produce strong positive or negative
responses for explanatory variables with a good explanatory power. The 117 taxa are ordered by decreasing
number of occurrences and show a variety of distinct response curves for the selected explanatory variables.
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Probability of occurrence vs explanatory variables for Baetidae
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Probability of occurrence vs explanatory variables for Elmidae
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Probability of occurrence vs explanatory variables for Psychomyiidae
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Probability of occurrence vs explanatory variables for Tipulidae
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Probability of occurrence vs explanatory variables for Chrysomelidae
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Probability of occurrence vs explanatory variables for Sciomyzidae
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Probability of occurrence vs explanatory variables for Corduliidae
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Probability of occurrence vs explanatory variables for Libellulidae
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Probability of occurrence vs explanatory variables for Phryganeidae
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Probability of occurrence vs explanatory variables for Psephenidae
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Probability of occurrence vs explanatory variables for Muscidae
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Probability of occurrence vs explanatory variables for Curculionidae

Supplemental Material (not copyedited or formatted) for: Bogdan Caradima, Peter Reichert, Nele Schuwirth. 2020. "Effects of site selection and 
taxonomic resolution on the inference of stream invertebrate responses to environmental conditions."  

Freshwater Science 39(3). DOI: https://doi.org/10.1086/709024.



FV (m/s) WV Temp (°C)

Urban (%) bFRI (%) FRI (%)

A10m (%) IAR LUD (CE/km2)

0.0 0.5 1.0 0.00 0.25 0.50 0.75 1.00 12 16 20

0 20 40 60 80 0 25 50 75 100 0 25 50 75 100

0 20 40 60 0.0 0.1 0.2 0.3 0.4 0.5 0 50 100 150

0.00

0.25

0.50

0.75

1.00

0.00

0.25

0.50

0.75

1.00

0.00

0.25

0.50

0.75

1.00

Explanatory variable

P
ro

ba
bi

lit
y 

of
 o

cc
ur

re
nc

e

Observation

Absence
Presence

Probability of occurrence vs explanatory variables for Ameletidae
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Probability of occurrence vs explanatory variables for Sisyridae
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Probability of occurrence vs explanatory variables for Neritidae
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Probability of occurrence vs explanatory variables for Haemopidae
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Probability of occurrence vs explanatory variables for Hydroscaphidae
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Probability of occurrence vs explanatory variables for Staphylinidae
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Probability of occurrence vs explanatory variables for Ecnomidae
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Probability of occurrence vs explanatory variables for Acroloxidae
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Freshwater Science - SUPPORTING INFORMATION
Appendix S11 - Supplementary figures for geographic distribution of explanatory variables

Geographic Distribution of the Explanatory Variables
The following plots show the geographic distributions of the selected explanatory variables for each dataset.
Note that the maps are labelled according to the sites in the SGf/SGs datasets (which share the same sites),
and SCf and PCf datasets.
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