Electronic supplement. Calculation of some mathematical results for "Reciprocal mimicry:

kin selection can drive defended prey to resemble their Batesian mimics" .

Al. Calculation of [at;ix / am;}

m, =,
The optimal attack threshold ¢, (m/,,,,i ) is the unique root of

ft,m)=rZ\(t—-m))+(1—r)Z'(t—1,)—KZ'(t— ). Let £ be shorthand for

m X

*

t (m,m,,m ). According to the implicit function theorem, we have

ot | dfiom, | —rZ"(t. —m)
ont, df /ot 12t —m)+(1-r)Z"(t, —m)-KZ"(t, —m )’

which using the fact that Z”(x)=—-Z’(x)x can be written as

at;ix _ rZ'(t:Iix — m; )(t;ix — m;)
&m; }’Z '(tjnix - m:i )(_1)(t/jwc - m:l) + (1 - r)Z‘(t;ix - rhd )(_1)(tjmx - rhd) - KZ'(t:ux - rhm )(_1)(t::uv - rhm) .

As by definition f (t:m’ m’) =0, we may substitute in »Z '(t:“.x -m))+(1-r)Z '(t:m —m,) for
K7 '(t:m —m ) and rearrange, yielding

at:‘nix — rZ'(t;:zix — m:l )(t:wc — m;)
amc,l l"Z '(t:;ix - m(; )(t:;ux - m; - t;lix + ’/hm) + (1 - V)Z'(t:;ix - rhd )(t::ux - ’/hd - t;u'x + ﬁ/lm)
rZ'(t;ix — m; )(t:lu _ m;)

*

2 —moh —m)+(1=r)Z L — i)~

We are interested in the case in which m’, =, in which case ¢ is given explicitly by ¢’

ix

(2) in the main text. We obtain

It _ rZ'(t —m, )t =)
am‘; m',=m FZ'(I* - l/hd )(I/hm - ﬁ/ld)+ (1 - T’)Z'(t* - ﬁ/ld )(ﬁ/lm - ";ld)
m +, InK .
* A r —— —— md
— r(t _md) _ 2 mm_md _, l_an
r(i — i)+ (1=r)( —) y |



A2. Determining the sign of the fitness gradient using attack function Aar.

The rate of attack is given by:

A A * A A A A
Aalt(m’m;’md’mm) = (1 - Z(tmix(m:i’md’mm) - m))(wopt(m;’md’mm))'

The two scenarios are treated one after the other.

Scenario 1.

The fitness gradient has the same sign as —E {W A, (m;,m;,rh i )} )
d m,=ri,

Multiplying this with the positive expression 1/ ((1 — p)c) , we obtain the sign-equivalent

expression

—E, [i,(l —Z(t, - m))((1=Z(L,, =1 DK +1Z(L,, = m))+ (1= r)Z(t,, — i)~ 1)}
o,

mg =t

Performing the differentiation, we obtain:

*

-E [—Z'(t;ix - m;)(% — 1}((1— Z(t;ix —-m NK+ rZ(t;ix —m))+(1- r)Z(t:wr —m,)— 1)
d

. Y . ot . . Ot
(1= Z(t,, —m))| =Z'(t,, —m, )K=+ rZ'(t,, —m))| =2 =1 |+ (1=r)Z'(t,, —1it,) =2 :
mix mix m amd mix amd mix amd

When m/, =m,, we can (in turn) make the substitutions t;ix(n% S )= (i

main text), Z’(t" — m )=72 (£ = ,)/ K (the latter can be checked by substituting in

m, InkK , t
- and rearranging), and —"-

om’

d

+ 1 InK ,
- =r|-— n2 (see section Al).
2 m —m, o 2 d

Making these substitutions and simplifying we obtain



E [Z’(t* - m;)( aat*' - 1}((1—2({‘ —m K +Z(t" = m,)=1)+r(1- Z(¢' - nad)))]
md

.
ma=my

=7'({'-m,)E, (r[%— h;f)— 1)((1—2@* — i DK +Z(t =) =1)+r(1- Z(t' - n%d))}.

The fitness gradient has the same sign as the expectation, and by making substitutions
t— m,=d/2-In(K)/d and t— m =-d/2—-In(K)/d (see main text) and rearranging we

obtain (9) in the main text:
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Scenario 2.

The fitness gradient has the same sign as

3

0—) ’ A ~ ~ ~ ’ A
_Ep,f|:pam/ Aalt(md’md’md’mm)-l_aml Aalt(md’md’md’ m) .
d m’,=n

d

Multiplying this with the positive expression 1/ ((1 - p)c) and using

A A

m,,m )—t (m,,m ), we obtain the sign-equivalent expression

mlx( d’

-E,, {P%(I—Z(z* —m))(= 2" =, DK +rZ(t =)+ (1= r)Z( = i,)~1)
P om

+i(1 Z(t

=)= Z(,, i K +rZ(L), - m)+ (1= NZ(E, — i) -1)
on’, mix m mix

d i
ma=my

Performing the differentiation, we obtain:
-E,, [ pZ'(t =)= Z(¢" = DK +rZ(t" =)+ (1= r)Z(t = rin,)—1)
. ot .
- md)a—’”j*((l —Z(t,, — i DK +1Z(t,, —m)+ (1= r)Z(t,, —i,)-1)
m

d

(1 Z(t”“x ))( z (tmlx )K a;r;vc +rZ’ (tmu )( mlx _1)+(1 V)Z (l‘mlx )atiix]:l

—Z/(t

mix
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By first making the substitutions t;ix(n%d i, m ) = t (1 ,»m ) and

*

.o . ot
Z'(t —m )=Z'(t —m,)/ K, and then —
" om’| |

md:md

2 4

1 InK :
= r(—— = j and r=fp, we can write
and simplify this as:

-EP,{PZ’U* ~ i) (=2 =i, DK = (1= Z(t" =1, )

* *

. ot . ot .
_Z/ r — ”‘” mix 1_ Z r — ”‘” K _ mix

J(l—zu*—md))
R e P o )

=7/t - n%d)Ep’f[p[{f(%— h;fj— 1}(1—2({‘ - n%m))K+[f(%+ h;f]+ 1}(1— Z(t - ﬁad))J:l.

The fitness gradient has the same sign as the expectation, which can be written:

E,,,f[pf]((%_ h:zf{)(l_ 2(t" = ’%))K+G+ lr;fj(l—Z(t* = n‘qd))jJr
Ep[P](l—Z(t* —m)—(1-Z(t - n%m))K)

({1 InK « . 1 InK .
:r((g— = j(l—Z(r —mm))K+(E+ — ](1—2@ —md))j

+p((1=Z(t" =) - (1= Z(¢" — i )K).

Assuming p and fare uncorrelated, this equals

A A2 )




