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Extended Materials and Methods
(a) Further details on statistical parameters
We estimated laying dates (1 = 1 January 2014) based on daily observations, clutch sizes,
completion dates, or hatching dates assuming that both species lay one egg per day with a 13 day
incubation period for the blackbird and a 14 day incubation period for the robin [S1-S3]. The
age of each nest at the time of manipulation (hereafter, nest age) was calculated relative to the
clutch completion date (day 0; mean nest age in days + SD; blackbird = 3.04 + 2.53 days, robin =
1.46 £ 2.67 days). Clutch sizes (blackbird: 4.43 £ 0.07 eggs, robin: 3.31 + 0.08 eggs) were
typical for the studied populations for both species [S4,S5].

All rejections in the robin were of the foreign egg models, while in two cases blackbirds

made rejection errors [S6]. In these cases we found a host egg rejected instead of the artificial



egg [sensu S7], and these nests remained active. Although we include both rejections of the
model egg and rejection errors as ‘rejections’ in all analyses, the exclusion of these two cases
produced nearly identical and statistically consistent results (therefore these reanalyses are not
shown). Hosts were considered ‘acceptors’ when the foreign egg and all of their own eggs
remained incubated until the end of this period. We did not include nest desertion (i.e.,
abandonment) as a response to experimental parasitism and removed both deserted and predated
nests from all analyses [S8]; therefore, here we have used the general term ‘rejection’ to refer to
host responses where an egg disappeared from a nest after experimental introduction. Recent
experimental research has shown that desertion is not a response to parasitism in this and other
European populations of the blackbird [S3,S8-S10], and only a single robin pair abandoned its
nest during this study; nonetheless, our rationale is the same [S9], these mid-sized hosts are able

to grasp these models to remove them [see Video S1 from, S11].

(b) Experimental egg models

To assure rejection responses were possible, we used artificial plaster eggs similar to those used
in previous experiments in both populations [S3,54,58,512,S13]. The size of the eggs (mean +
SD: 22.5+ 0.36 x 16.8 £ 0.29 mm, N = 82) used for blackbirds matched those of cuckoo Cuculus
canorus eggs found in common redstart nests Phoenicurus phoenicurus (mean £ SD: 22.2 + 1.0
x 16.8 £ 0.6 mm, N = 33) [data from, S14], and the size of the eggs used in robin nests (mean +
SD: 22.7 £ 0.83 x 17.4 £ 0.58 mm, N = 52) approximated those of brown-headed cowbirds
(mean = SD: 21.1 + 1.1 x 16.47 £ 0.7 mm, N = 113) [data from, S15]. Importantly, these same
egg models were successfully used in previous egg-rejection studies in both species and

populations [S3,54,58,512,S13], which ensures that rejection responses were possible and that



responses were not constrained by the dimensions, material, or mass [S11,S16]. Similarly, it was
important that the experimental eggs used on both species were similarly immaculate and
similarly coloured to aid interpretation and comparability of our findings.

We originally formulated the paint mixtures to approximate avian perceived eggshell
colours based on freshly abandoned natural blackbird eggs found in 2013 as well as the full
range of natural avian eggshell colours [S17], and we also created an additional mixture that
generated colours along an gradient of variation that was orthogonal to the natural egg colour
range within the avian colour space (figure 2). These abandoned eggs were not used as an
estimate of host eggshell colour; they were only used to formulate paint mixtures. To create these
mixtures we used combinations of Koh-i-Noor Hardtmuth A.s. (Ceské Budgjovice, Czech
Republic) high-quality acrylic paints: brown light (0640), khaki (0530), permanent green (0520),
red light (0300), turquoise (0460), and ultramarine (0410). Then prior to the 2014 field season,
each foreign egg model was hand-painted with a unique paint mixture evenly across the entire
egg surface such that its colour would have a unique position along either axis within the avian
tetrahedral colour space (details below).

To determine how closely the freshly painted foreign eggs matched the natural eggshell
colours or the orthogonal gradient, after the foreign eggs dried we measured each using a
reflectance spectrometer and plotted its coordinates (details below) within the blackbird’s
tetrahedral colour space [S18,519]. We then visually assessed if each egg corresponded to one of
the continuous gradients of colour variation. If it did not, the egg was considered unsatisfactory
and we repainted it until it did correspond with one of the two colour gradients. The exact
coordinates for each foreign egg used in our experiment were statistically controlled for as a

covariate in every analysis.



(c) Colour measurements and perceptual models

For each species, we measured the reflectance of foreign and abandoned eggshells between 300—
700 nm using an Ocean Optics USB 2000 spectrometer (Ocean Optics, Dunedin, Florida), a
pulsed xenon light source (PX-2) for blackbirds and a Deuterium Tungsten lamp (DT-mini) for
robins, and a white reflectance standard (WS-1). The blackbird and robin colour datasets (foreign
egg models and natural eggs) were measured using two separate sets of equipment to assure the
comparability of our colour data (i.e., host versus foreign egg colour). During the course of our
fieldwork we collected freshly abandoned blackbird (N = 54) and robin (N = 18) eggs, from 24
and 10 clutches respectively. To avoid the potential confounds of annual eggshell colour
differences [S20,S21], we only used these freshly abandoned eggs for estimates of perceivable
differences in coloration. The mean host eggshell colour was established by first averaging the
reflectance spectra of eggs within each abandoned clutch, and then taking the mean reflectance
spectra of these clutches. All natural and foreign eggs were measured at three random locations
over the entire egg surface or across the equatorial region, for blackbirds and robins respectively.
These raw reflectance spectra were analysed using the ‘pavo’ R package [S22]. All reflectance
spectra were smoothed using a locally weighted polynomial with a 0.25 nm smoothing span, and
averaged for each egg.

We modelled the relative sensitivities [S23-S25] of the blackbird’s four photoreceptors
with peak sensitivities at 373.0, 453.5, 504.3, and 557.2 nm [S26] and accounting for their oil
droplet cut-offs at 330, 414, 515, and 570 nm respectively [S23]. We estimated achromatic
quantum catch as the sum of the largest two cones. To quantify quantum catches for each

photoreceptor [S27], we integrated the product of eggshell reflectance, blackbird spectral



sensitivities, and standard daylight illumination scaled for bright viewing conditions (10,000)
across the avian visual spectrum (i.e., 300—-700nm). To generate avian tetrahedral colour spaces
we used relative quantum catch estimates [S19,S27]. Then, for each species, we estimated the
discriminability between the average host eggshell colour and the perceived colours of each
foreign egg using a neural noise-limited visual model [S25,528]. This model incorporated the
quantum catches of each photoreceptor, while correcting for an experimentally derived signal-to-
noise ratio such that the Weber fraction of the long-wave-sensitive cone was 0.1 [S29], and
accounting for the abundance of cones and the principal member of the double cone [S23] of the
blackbird. These calculations were performed for the four cone types and for the double cone
estimates, and produced estimates for chromatic and achromatic contrast [S25,S30] between the
average perceived colour of a host’s egg and the foreign egg models in units of just noticeable

difference (hereafter JND).

(d) Chromaticity diagrams

In addition, to the perceptual differences between host and foreign eggs (i.e., the multiple
threshold decision rule) we were interested in the perceptual, directional differences within their
colour space. That is, an infinite number of colours could differ from host egg colours by any
particular JND value (e.g. 2 JNDs), but hosts may not respond to all of these different colours in
the same way (i.e., the single threshold decision rule). Avian tetrahedral colour spaces [S19,S27]
are not perceptually uniform, meaning the distance between two stimuli within the colour space
does not directly translate into perceptual differences. Therefore, including the coordinates of

foreign eggs within the avian colour space in our analyses would contain information on their



directional differences, but the perceptual differences (e.g., Euclidean distances) between host
eggs and these foreign eggs across the colour space would not be comparable.

To overcome this challenge and to account for the directionality of differences, we
summarized perceivable variation in colour using perceptually uniform chromaticity diagrams
[S31]. These chromaticity diagrams were calculated using the JND in colour between all
experimental eggs and the mean colour for each species. These colour spaces were calculated
such that, for each species, the species’ average eggshell colour was set as the origin (i.e. zero on
all three gradients). Within these chromaticity diagrams, the coordinates of each foreign egg
represented the JND between that foreign egg and the mean host egg colour along each
respective gradient. This approach allowed us to test the perceptual distances and their
directionality, because along any gradient foreign eggs could have values greater (positive) or
lower (negative) than the hosts’ average eggs (e.g., an egg could differ by 1.9, 0.8, and —0.59
JND on the x, y, and z gradients respectively). When calculated in this way, the Euclidean
distance between the origin and each point equalled that pair’s JND in colour. We used the
Cartesian coordinates from these chromaticity diagrams to examine both directional differences
from the hosts’ average eggshell colours and the perceptual differences of these comparisons.
The Cartesian coordinates from these perceptually uniform chromaticity diagrams spanned non-
noticeable and noticeable differences (i.e., —oo < JND < o) along the two intentionally
manipulated gradients (figure 2), but not the z gradient (ultraviolet variation) that was
unintentionally manipulated by our treatment (figure S1). Importantly, all Cartesian coordinates
were controlled for as covariates in our analyses, thus although ultraviolet variation did not span
both negative and positive JNDs, we were able to control for the actual variation in each

coordinate for the artificial eggs that were presented to each individual. In an absolute sense (i.e.,



the chromatic JND), 93% of the foreign eggs used on the blackbird and 100% those used on the

robin were noticeably different (JND > 1) from the hosts’ average eggshell colours.

(e) Additional statistical details

Whole model significance was assessed by comparing a parameterized model with a null model
including only an intercept using a test assuming asymptotic chi-squared distribution [S32];
while, for model coefficients we assessed significance using likelihood ratio tests [S32-S35]. To
illustrate model fit we present Nagelkerke’s R? and the small sample size corrected Akaike’s
Information Criterion (AIC.) [S36,S37]. We examined potential interactions between chromatic
JNDs and the x, y, and z Cartesian coordinates. These were non-significant and therefore not
included in the global model; however, the significances, relative importance, and direction of
parameter effects were the same. Similarly, we considered the possibility that laying date had a
quadratic relationship with host response, but this did not influence our final models. Laying date
controlled for the possibility that as the season progresses hosts become more experienced with
parasitic eggs of if older experienced birds initiated nests earlier [S38]. Statistical parameters
were chosen because each has the potential to impact our study species’ response
[S$8,511,S13,539,540].

We established a candidate set based on the relative likelihood of potential models.
Specifically, models with evidence ratios greater than 1/8 were considered reasonable and we
included these models in the candidate set [S41,S42]. Although other methods are available for
establishing a candidate set, this method is recommended [S41,542] and produced very similar
results to alternative approaches (e.g., based on delta AIC. and cut-offs and the 95% candidate

set). We averaged models in this candidate set using the ‘MuMIn’ package version 1.13.4 [S43].



The relative importance of each predictor of host response was calculated as the sum of AIC.
weights over all the models in the candidate set where that predictor occurs, setting the effect of
a parameter at zero if it was not included in a particular model within the candidate set, to avoid

biasing our model averaged estimates away from zero [S41].

(F) Host discrimination ability
To examine if blackbirds and robins expressed different discrimination abilities to experimental
parasitism we compared the regression coefficients (i.e., slopes) of their predicted response
curves, with respect to the blue-green to brown colour variation. To compare these parameters,
we employed a non-replacement subsampling approach [S44-S46]. Specifically, we randomly
selected 90% of the blackbird and robin data respectively and reran the GLM testing the single
threshold decision rule, recording the regression coefficient (i.e., slope) for blue-green to brown
variation repeatedly (10,000 times). This approach can consistently estimate statistic
distributions under conditions where the bootstrap estimation would fail [S44]. The selection of
subset size can be important for this approach [S47,S48], and we chose 90% because the
subsampled distributions of blue-green to brown variation parameter estimates were stable for
this value and approximated that of the entire (100%) dataset. We assessed normality using the
‘ks.boot’ function in the *‘Matching’ package version 4.8-3.4. These findings were corroborated
using bootstrap estimates [S46,S49].

Due to the computational challenges of examining these subsampled and bootstrapped
estimates (n =100,000,000), we conducted these nonparametric tests using the high performance

cluster provided by MetaCentrum/CERIT-SC. This is a network of computers that have been



made available by the Czech Education and Scientific Network and numerous participating

universities within the Czech Republic.
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Figure S1. Our foreign eggs varied along (a) blue-green to brown (natural egg colours), (b) green to purple (artificial colours), and (c)

less UV to greater UV gradients with respect to blackbird (grey bars) and robin (teal bars) host eggshell colours. These foreign egg



colours also spanned a wide range of absolute differences to host eggs in terms of (d) chromatic and (e) achromatic contrast (JND

units). All differences are measured in just noticeable differences [S25,S30] from the hosts’ own egg.
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° «— redstart cuckoo gens

Figure S2. Blackbird egg discrimination most likely evolved in response to conspecific parasitism [S8,S50], but effects of parasitism

by an extinct cuckoo gens cannot be excluded [S51]. Both parasitism forms represent similar recognition challenges because (a)



blackbird eggshell coloration (black dots) aligns with that of all birds’ [S17] (grey dots), including: the most extreme gentes (dunnock
Prunella modularis and common redstart Phoenicurus phoenicurus, white dots [S52], and gentes [S53] parasitizing reed warblers
Acrocephalus scirpaceus (red dots) and great reed warblers A. arundinaceus (blue dots). These gentes parasitized blackbirds in (b)

Oslavany, Czech Republic and (c) Middle Thames Valley, UK. Photography © The Trustees of the Natural History Museum, London.






Figure S3. Here we show the experimental treatments used on robins in this study (grey dots) within the avian tetrahedral colour
space (shown from above), illustrating short *S’, medium ‘M’, long ‘L’, and ultraviolet ‘U’ wavelength-sensitive photoreceptor
stimulation. We also plot previously published experimental data on robin (squares) [S12], song thrush (circles) [S54,S55], and great
reed warbler (triangles) [S56] responses to disparately coloured egg models that explored the limits of these hosts’ perceptual spaces.
Host rejection rates (%) are indicated inside each data point. Similar to our results (figure 3), these findings show relatively low
responses (0—8%) near blue-green eggshell colours and very high responses (73-100%) on the brown side of the spectrum. Three data
points representing egg models used on song thrush (87%) and great reed warblers (50% and 80%) were shifted slightly so that the
rejection rates would be visible (original locations shown as a white circle or white triangles). Further research needs to carefully
explore host responses outside the range we tested; however, similar to our findings these studies suggest that responses to other

artificial colours are not predictable (20-76%).
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Figure S4. A defining characteristic of categorical perception is a greater ability to differentiate

differences between groups than within groups, despite the absolute magnitude of those

differences [S57,S58]. Here we illustrate the predicted rejection probability of eggs that (a, c) are

either browner or more blue-green than (a) blackbird or (c) robin eggs and (b, d) either more

purple or greener than (b) blackbird or (d) robin eggs. We depict these patterns on either side of a

host’s own phenotype (i.e., category), varying by level of chromatic contrast (JND) within each

category. Letters above bars refer to Tukey’s honestly significant difference tests.



Table S1. The approach employed by many studies makes assessing whether hosts base rejection decisions on either absolute
perceived differences (e.g., multiple thresholds) or directional differences (e.g., single threshold) impossible. Studies often employ one
of two common approaches: they examine directionless metrics of phenotype dissimilarity (e.g. just noticeable differences, JNDs), or
they assess phenotypic variation on only one side of a host’s phenotypic range. Here we provide a non-comprehensive account of how
host responses have been investigated. These works are not limited to colour-based host responses because these cognitive
mechanisms also apply to other traits. We indicate study focus (empirical: the focal host(s); theoretical: mathematical modelling), the
phenotypic range considered (directionless: directionless metrics like JNDs or the statistical null hypothesis that disparate egg features
elicit similar responses; unidirectional: one side of the hosts’ phenotypic range was considered; bidirectional: both sides of the hosts’
phenotypic range were considered), the phenotypic parameter used in the study (e.qg., size, pigmentation, or mimicry — we distinguish
theoretical estimates of mimicry from empirical estimates based on JNDs), whether this approach has the ability to detect responses
based on either multiple or single thresholds, the basis for assumptions made (quote or equations, if any), and the reference. Few
studies, including many of our own, were designed such that detecting directional differences was possible. For further information

please see the main text. The cases are listed in chronological order.



Host(s) Phenotypic Metric used Multiple Basis of assumption Reference
range thresholds or
single
threshold?
Empirical: Turdus Directionless Egg type? multiple "The models used give little [S59]
migratorius, Dumetella information on the importance
carolinensis of degrees of difference in egg
parameters..." p. 230
Empirical: Anthus pratensis, Directionless Egg type multiple - [S60]
Acrocephalus scirpaceus,
Prunella modularis, Erithacus
rubecula, Motacilla alba
Theoretical Directionless Cue- multiple - [S61]
dissimilarity
Empirical: Acrocephalus Directionless Egg type multiple "rejected model eggs unlike [S62]

scirpaceus, Prunella
modularis, Erithacus
rubecula, Acrocephalus
schoenobaenus, Troglodytes
troglodytes, Emberiza
schoeniculus, Fringilla
coelebs, Turdus merula,
Turdus philomelos, Acanthis
cannabina, Carduelis
chloris,Pyrrhula pyrrhula,
Hirundo rustica, Muscicapa
striata, Parus major, Sturnus
vulgaris, Cyanistes caeruleus,
Anthus pratensis, Motacilla
alba, Phoenicurus
phoenicurus, Ficedula
hypoleuca, Oenanthe
oenanthe

their own" p. 210




Host(s) Phenotypic Metric used Multiple Basis of assumption Reference
range thresholds or
single
threshold?

Empirical: Phylloscopus Unidirectional ~ Egg size multiple “determine whether size [S7]
inornatus estimate differences were important in

egg rejection.” p. 42
Empirical & Theoretical: Directionless Mimicry multiple “Future work needs to quantify [S63]
Acrocephalus scirpaceus rejection costs for different

degrees of mimicry as assessed

by the birds themselves and to

test different host populations

on either side of the predicted

threshold p values for rejection”

p. 929
Theoretical Unidirectional ~ Pigmentation  multiple “further assume that the average [S64]

pigmentation of cuckoo eggs, c,

Is greater than or equal to 0.” p.

636
Empirical: Phylloscopus Bidirectional Size single - [S65]
humei
Empirical: Sturnella magna, S. Directionless Egg type multiple “We predicted that nonmimetic [S66]
neglecta, Spizella pusilla, eggs should be rejected at
Pooecetes gramineus, higher frequencies than mimetic
Chondestes grammacus, egg” p. 893
Ammodramus savannarum,
Spiza americana
Empirical: Ploceus cucullatus  Directionless Colour atlas multiple "difference between two eggs’ [S67]

colours was considered as the
sum of the differences in
lightness and chromaticity" p.
1138




Host(s) Phenotypic Metric used Multiple Basis of assumption Reference
range thresholds or
single
threshold?
Theoretical Unidirectional  Size multiple “We assume that cuckoo eggs [S68]
are larger ... than host eggs on
average (or differ in a consistent
direction in shape, color, or
pattern).” p. 1166
Empirical: Malurus cyaneus Directionless Egg type multiple "Fairy-wrens did not reject odd [S69]
eggs on the basis of colour or
pattern [... but deserted]
clutches containing an egg
larger than their own" p. 158
Theoretical Unidirectional ~ Mimicry multiple “Mimic trait values (denoted by [S70]
m) are by convention positive”
p. 600
Theoretical Unidirectional ~ Mimicry multiple “The mimic population is [S71]
monomorphic with trait value
[mimicry], by convention
positive” p. 378
Empirical: Acrocephalus Unidirectional ~ Trait- multiple - [S72]
arundinaceus dissimilarity
Empirical: Vireo gilvus Directionlesss ~ Egg type? multiple - [S15]
Theoretical Directionless Mimicry multiple “The difference in mean [S73]

population egg appearance
between host and parasite
(Imp—mH]) can be regarded as
egg mimicry” p. 2214




Host(s) Phenotypic Metric used Multiple Basis of assumption Reference
range thresholds or
single
threshold?
Empirical: Turdus philomelos  Directionless Egg type multiple "all the available studies [S54]
published to date have
considered the degree of
similarity between the
coloration of brood parasitic
eggs as evidence for mimicry
without considering the
different sensitivity towards
different colours of the
particular hosts. This aspect is
crucial" p. 270
Empirical: Turdus philomelos  Directionless Egg type + multiple "the average discriminability [S55]
JND [...] was not associated with the
rejection responses among wild
song thrushes" p. 516
Empirical: Gerygone Directionless JND multiple "D = (ASa— ASp)/ ASp" p. 464 [S74]
magnirostris
Empirical: Prinia subflava Directionless JND multiple “we calculated discrimination [S75]

values [... (jnds), reflecting the
perceived degree of difference
through a bird’s eyes...]” p.
8673




Host(s) Phenotypic Metric used Multiple Basis of assumption Reference
range thresholds or
single
threshold?
Empirical: Acrocephalus Directionless JND multiple - [S52]
arundinaceus, A. scirpaceus,
A. schoenobaenus, Anthus
pratensis, Erithacus rubecula,
Fringilla montifringilla,
Lanius collurio, Motacilla
alba, Prunella modularis,
Phoenicurus phoenicurus,
Sylvia borin
Empirical: Turdus merula, T.  Directionless Egg type multiple - [S50]
philomelos, T. iliacus, T.
pilaris
Empirical: Turdus merula, T.  Directionless Egg type multiple "We are aware of the problem [S39]

philomelos

that terms “‘mimetic’ vs. ‘non-
mimetic’ are confusing and
being used inconsistently" p.
609




Host(s)

Phenotypic
range

Metric used

Multiple
thresholds or
single
threshold?

Basis of assumption

Reference

Empirical: Acrocephalus
palustris, A. schoenobaenus,
A. scirpaceus, Anthus
pratensis, Carduelis
cannabina, Chloris chloris,
Emberiza citrinella, E.
schoeniclus, Erithacus
rubecula, Ficedula hypoleuca,
Fringilla coelebs, Lanius
collurio, Motacilla alba, M.
flava, Muscicapa striata,
Oenanthe oenanthe,
Phoenicurus phoenicurus,
Phylloscopus collybita, P.
trochilus, Prunella modularis,
Sylvia atricapilla, S. borin, S.
communis, Troglodytes
troglodytes,

Turdus philomelos

Bidirectional

PC scores

single

[S76]

Empirical: Cercotrichas
galactotes

Directionless

Egg type

multiple

[S77]

Empirical: Prinia subflava

Directionless

JND?

multiple

“We then used colour and
pattern analyses to calculate
discrepancies in each aspect of
egg appearance” p. 2

[S78]

Empirical: Turdus migratorius

Directionless

Egg type +
IND

multiple

[S12]

Empirical: Acrocephalus
arundinaceus

Directionless

Egg type

multiple

[S79]




Host(s) Phenotypic Metric used Multiple Basis of assumption Reference
range thresholds or
single
threshold?

Empirical: Turdus merula, T.  Directionless Egg type multiple "rejection rates of non-mimetic [S8]
philomelos cuckoo-type eggs than

conspecific-like model or real

conspecific eggs” p. 3
Empirical: Turdus merula, T.  Unidirectional ~ Spot coverage multiple - [S10]
philomelos (20 -

complete)

Empirical: Acrocephalus Directionless Egg type multiple - [S80]
arundinaceus
Empirical: Turdus migratorius Directionless JND multiple "artificially increasing the [S4]

visual contrasts (...JNDs ...)

between experimental [ ] eggs

and the nest background would

[increase] rejection rates" p.

1127
Empirical: Turdus merula Directionless Egg type? multiple - [S9]
Empirical: Turdus migratorius Directionless Egg type multiple - [S40]
Empirical: Turdus migratorius Directionless Egg type multiple - [S11]
Empirical: Turdus merula Bidirectional Egg mass single - [S16]

4This study also manipulated or examined other aspects of eggshell appearance.
b The notation [mp—mH] denotes absolute value. This assumption (or similar assumptions) apply to even the most recent mathematical

models considering host-brood parasite coevolution [S81].



Table S2. Generalized linear models predicting the rejection probability of foreign eggs by blackbirds and robins. Here the data were

fit to a signal detection theory model based on the Gaussian cumulative distribution by specifying a probit link function [S82].

Parameter estimates and model specification is otherwise identical to table 2 (main text). We present statistical tests associated with

the multiple threshold and single threshold decision rule scenario, including Nagelkerke's R?, AICc, and AICc weight (wi) as whole

model statistics. For each parameter we show the estimate, its standard errors (SE), 95% lower and upper confidence limits (LCL and

UCL), z-score, and variance inflation factor (VIF). Significant models and effects are bolded.

Host Scenario Parameter Estimate SE LCL UCL z y2 df P VIF
blackbird  Multiple threshold (¥?>= 6.73, R>=0.12, AICc = 90.69, wi = 0.16, n = 82, P = 0.03)
Intercept 0.61 0.88 -1.10 229 0.69 - 1 0.56 -
Chromatic contrast -0.21 0.11 -0.43 <-0.001 -194 382 1 0.05 1.10
Achromatic contrast 0.03 0.04 —0.03 010 094 09 1 0.33 1.10
Single threshold (y?= 14.57, R>=0.24, AlCc = 87.33, wi = 0.84, n =82, P < 0.01)
Intercept 0.63 0.84 —0.98 228 0.75 -1 0.45 -
Blue-green to brown 0.24 0.09 0.08 042 274 840 1 <0.01 1.80
Green to purple -0.04 0.15 -0.34 025 -0.29 0.08 1 0.77 1.52
Less UV to more UV —-0.19 0.31 —0.78 039 -0.62 041 1 0.52 1.58



Achromatic contrast 0.01 0.04 -0.07 0.08 0.15 003 1 0.87 1.36

robin Multiple threshold (x*= 5.83, R?=0.15, AlICc = 68.94, wi < 0.0001, n = 52, P = 0.05)
Intercept -1.07 1.14 -3.39 1.15 -0.93 - 1 0.35 -
Chromatic contrast 0.49 0.22 0.08 09 220 578 1 0.02 1.00
Achromatic contrast <—0.01 0.06 —0.12 011 -0.05 <001 1 0.96 1.00

Single threshold (y?= 35.29, R>=0.67, AlICc = 44.29, w; = 1.00, n = 52, P < 0.0001)

Intercept 0.07 1.85 —4.27 3.76  0.04 -1 0.97 -
Blue-green to brown 1.39 0.55 0.59 289 253 28.04 1 <0.0001 1.56
Green to purple —0.03 0.21 -0.43 040 -0.16 002 1 0.88 1.38
Less UV to more UV —-0.97 0.58 —2.23 006 -1.68 336 1 0.07 1.77

Achromatic contrast -0.20 0.12 —0.48 0.02 -1.61 3.03 1 0.08 1.39




Table S3. Generalized linear models predicting the rejection probability of foreign eggs by blackbirds and robins. Here the data were
fit to a signal detection theory model based on the Weibull cumulative distribution by specifying the complementary log-log function

link function [S82]. Parameter estimates and table formatting are otherwise identical to table S2.

Host Scenario Parameter Estimate SE LCL UCL z y2 df P VIF

blackbird Multiple threshold (= 6.43, R?=0.11, AlICc = 90.99, w; = 0.07, n = 82, P = 0.04)

Intercept 0.36 0.79 -1.16 1.79 0.45 -1 0.65 -
Chromatic contrast -0.20 0.11 -0.43 <001 -1.84 3.74 1 0.05 1.06
Achromatic contrast 0.03 0.03 —0.03 0.08 0.84 082 1 0.36 1.06

Single threshold (y?= 16.13, R>=0.27, AlICc = 85.76, wi = 0.93, n = 82, P < 0.01)

Intercept 0.32 0.74 -1.07 1.73 043 -1 0.67 -
Blue-green to brown 0.29 0.10 0.11 051 3.05 1077 1 <0.01 161
Green to purple —0.05 0.13 —0.30 0.20 -0.37 014 1 071 134
Less UV to more UV —-0.27 0.27 -0.78 0.24 -0.97 1.07 1 0.30 1.76
Achromatic contrast <0.001 0.03 —0.06 0.06 002 <0001 1 099 1.23

robin Multiple threshold (x?= 5.36, R?=0.13, AICc = 69.41, wi< 0.0001, n = 52, P = 0.05)

Intercept -1.19 1.19 -3.65 0.93 -1.00 -1 0.32 -



Chromatic contrast 0.43 0.21 0.06 0.84 2.08 5.31 002 1.01
Achromatic contrast —0.01 0.06 —0.13 0.12 -0.12 0.01 091 1.01
Single threshold (%= 34.42, R?=0.66, AlICc = 45.16, w; = 1.00, n = 52, P < 0.0001)
Intercept -0.75 1.86 —5.51 3.02 —0.40 - 0.69 -
Blue-green to brown 1.43 0.58 0.62 3.02 249 2834 <0.0001 1.59
Green to purple 0.01 0.20 —0.38 047 0.05 <0.01 0.97 143
Less UV to more UV —0.92 0.52 —2.04 0.05 -1.77 3.46 0.06 179
Achromatic contrast —-0.17 0.11 —0.43 0.03 -1.60 2.67 010 121
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