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• Does it matter which box Leyland chooses from first?

• Will the order affect the probabilities of the combined outcomes?
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• Does it matter which box Laura chooses from first?

• Will the order affect the probabilities of the combined outcomes?
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ho

se
 e

ag
le

s a
re

 ta
gg

ed
.

1)
 E

st
im

at
e 

th
e 

ha
w

k 
po

pu
la

tio
n 

in
 th

e 
pa

rk
.

2)
 W

ha
t a

ss
um

pt
io

ns
 d

o 
w

e 
ne

ed
 to

 m
ak

e 
to

 e
st

im
at

e 
th

e 
po

pu
la

tio
n?

D)
 A

 sc
ie

nt
ist

 ta
gs

 &
 re

le
as

es
 5

0 
sa

la
m

an
de

r i
nt

o 
a 

riv
er

.
In

 a
 re

ca
pt

ur
e 

sa
m

pl
e,

 th
e 

sc
ie

nt
ist

 fi
nd

s 1
5 

ou
t o

f 4
0 

sa
la

m
an

de
rs

 a
re

 ta
gg

ed
.

Es
tim

at
e 

th
e 

sa
la

m
an

de
r p

op
ul

at
io

n 
in

 th
e 

riv
er

.

F)
 A

 sc
ie

nt
ist

 ta
gs

 &
 re

le
as

es
 2

00
 b

ee
s b

ac
k 

in
to

 a
 h

iv
e.

In
 a

 re
ca

pt
ur

e 
sa

m
pl

e,
 th

e 
sc

ie
nt

ist
 fi

nd
s 7

%
 o

f t
he

 b
ee

s a
re

 ta
gg

ed
.

Es
tim

at
e 

th
e 

be
e 

po
pu

la
tio

n 
in

 th
e 

hi
ve

.

G
) I

n 
a 

re
ca

pt
ur

e 
sa

m
pl

e,
 D

r W
ill

ia
m

s f
in

ds
 3

 o
ut

 o
f 9

0 
de

er
 a

re
 ta

gg
ed

.
Sh

e 
us

es
 th

is 
to

 e
st

im
at

e 
a 

de
er

 p
op

ul
at

io
n 

of
 3

00
. 

Ho
w

 m
an

y 
de

er
 w

er
e 

or
ig

in
al

ly
 ta

gg
ed

?

B)
 R

al
ph

 w
ai

ts
 2

 m
on

th
s b

et
w

ee
n 

ta
gg

in
g 

so
m

e 
fis

h 
in

 a
 p

on
d 

an
d 

th
en

 ta
ki

ng
a 

re
ca

pt
ur

e 
sa

m
pl

e.
 W

hy
 m

ig
ht

 th
is 

af
fe

ct
 th

e 
ac

cu
ra

cy
 o

f a
ny

 p
op

ul
at

io
n 

es
tim

at
e?

E)
 A

 m
ar

in
e 

bi
ol

og
ist

 ta
gs

 fi
sh

 u
sin

g 
a 

sh
in

y 
m

et
al

 ta
g 

on
 o

ne
 fi

n.
W

hy
 m

ig
ht

 th
is 

af
fe

ct
 th

e 
ac

cu
ra

cy
 o

f a
 c

ap
tu

re
-r

ec
ap

tu
re

 p
op

ul
at

io
n 

es
tim

at
e?

H)
 If

 w
e 

ta
g 

20
 in

di
vi

du
al

s f
ro

m
 a

 p
op

ul
at

io
n 

of
 1

80
, h

ow
 m

an
y 

in
di

vi
du

al
s d

o 
w

e
ex

pe
ct

 to
 b

e 
ta

gg
ed

 in
 a

 re
ca

pt
ur

e 
sa

m
pl

e 
of

 5
0?
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� � Qu
es
tio
n	1

:	
Ha
nn
ah
	w
an
ts	
to
	es
tim

ate
	th
e	n
um

be
r	o
f	e
els
	in
	a	
lak
e.	

	
	

Sh
e	c
atc
he
s	a
nd
	ri
ng
s	5
0	e
els
.	

	
	

Sh
e	r
etu

rn
s	t
he
	50

	ee
ls	
to
	th
e	l
ak
e.	

	
	

Th
e	n
ex
t	d
ay
	H
an
na
h	c
atc
he
s	4
00
	ee
ls.
	

	
	

Of
	th
es
e	4
00
	ee
ls,
	10

	ar
e	r
ing

ed
.	

	
	

W
or
k	o
ut
	an
	es
tim

ate
	fo
r	t
he
	to
tal
	nu

mb
er
	of
	ee
ls	
in	
th
e	l
ak
e.	

	 Qu
es
tio
n	2

:	
To
m	
wa
nt
s	t
o	e
sti
ma

te	
th
e	n
um

be
r	o
f	w
oo
dli
ce
	in
	a	
gr
ee
nh
ou
se
.	

	
	

He
	ca
tch

es
	an
d	m

ar
ks
	32

	w
oo
dli
ce
.	

	
	

Th
e	w

oo
dli
ce
	ar
e	t
he
n	r
etu

rn
ed
	to
	th
e	g
re
en
ho
us
e.	

	
	

Th
e	n
ex
t	d
ay
	To
m	
ca
tch

es
	20

	w
oo
dli
ce
.	

	
	

8	o
f	t
he
se
	ar
e	m

ar
ke
d.	

	
	

W
or
k	o
ut
	an
	es
tim

ate
	fo
r	t
he
	to
tal
	nu

mb
er
	of
	w
oo
dli
ce
	in
	th
e	g
re
en
ho
us
e.	

Qu
es
tio
n	3

:	
A	s
cie
nt
ist
	w
an
ts	
to
	es
tim

ate
	th
e	t
ot
al	
nu
mb

er
	of
	Mis
h	i
n	a
	po
nd
.	

	
	

On
	Th

ur
sd
ay
,	s
he
	ca
tch

es
	18

0	M
ish
.	

	
	

Th
es
e	M
ish
	ar
e	m

ar
ke
d	a
nd
	re
tu
rn
ed
	to
	th
e	p
on
d.	

	
	

On
	Fr
ida
y,	
th
e	s
cie
nt
ist
	ca
tch

es
	30

5	M
ish
.	

	
	

45
	of
	th
es
e	M
ish
	ar
e	m

ar
ke
d.	

	
	

(a
)		W

or
k	o
ut
	an
	es
tim

ate
	fo
r	t
he
	to
tal
	nu

mb
er
	of
	Mis
h	i
n	t
he
	po
nd
	

	
	

	
	

	
(b
)		W

ha
t	a
ss
um

pt
ion

s	h
av
e	y
ou
	m
ad
e?
	

		 Qu
es
tio
n	4

:	
Da
rre
n	w

an
ts	
to
	es
tim

ate
	ho
w	
ma

ny
	gr
as
sh
op
pe
rs	
liv
e	i
n	a
	Mie
ld.
	

	
	

He
	ca
tch

es
	an
d	m

ar
ks
	24

	gr
as
sh
op
pe
rs.
	

	
	

He
	th
en
	re
lea
se
s	t
he
	gr
as
sh
op
pe
rs.
	

	
	

Th
e	n
ex
t	d
ay
,	D
ar
re
n	r
etu

rn
s	t
o	t
he
	sa
me

	Mie
ld	
an
d	c
ap
tu
re
s	5
1	g
ra
ss
ho
pp
er
s.	

	
	

7	o
f	t
he
se
	ha
ve
	be
en
	m
ar
ke
d.	

	
	

W
or
k	o
ut
	an
	es
tim

ate
	fo
r	t
he
	to
tal
	nu

mb
er
	of
	gr
as
sh
op
pe
rs	
in	
th
e	M
iel
d.	

Ex
am

ple
s

W
or
ko
ut
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Qu
es
tio
n	5

:	
He
ath

er
	ha
s	a
	la
rg
e	j
ar
	of
	je
lly
	be
an
s.	

	
	

	
	

	
He
ath

er
	w
an
ts	
to
	Min

d	a
n	e
sti
ma

te	
for
	th
e	t
ot
al	
nu
mb

er
	of
	je
lly
	be
an
s	i
n	t
he
	ja
r.	

	
	

Sh
e	t
ak
es
	ou
t	a
ll	t
he
	je
lly
	be
an
s	a
nd
	m
ar
ks
	20

0	o
f	t
he
m.
	

	
	

He
ath

er
	m
ixe
s	t
he
	je
lly
	be
an
s	a
nd
	pu

ts	
th
em

	ba
ck
	in
to
	th
e	j
ar.
	

	
	

He
ath

er
	th
en
	ta
ke
s	1
40
	je
lly
	be
an
s	f
ro
m	
th
e	j
ar.
	

	
	

3	o
f	t
he
	je
lly
	be
an
s	a
re
	m
ar
ke
d.	

	
	

He
ath

er
	th
en
	pu

ts	
all
	th
e	j
ell
y	b
ea
ns
	ba
ck
	in
to
	th
e	j
ar.
	

	
	

(a
)		W

or
k	o
ut
	an
	es
tim

ate
	fo
r	t
he
	nu

mb
er
	of
	je
lly
	be
an
s	i
n	t
he
	ja
r.	

	
	

(b
)		W

ha
t	a
ss
um

pt
ion

s	h
av
e	y
ou
	m
ad
e?
	

� Qu
es
tio
n	1

:	
Ch
ar
lot
te	
wa
nt
s	t
o	w

or
k	o
ut
	an
	es
tim

ate
	of
	th
e	n
um

be
r	o
f	Mi
sh
	liv
ing

	in
	a	
po
nd
.	

	
	

Sh
e	c
ap
tu
re
s	X
	Mis
h	a
nd
	ta
gs
	th
em

.	
	

	
Ch
ar
lot
te	
re
tu
rn
s	t
he
	Mis
h	t
o	t
he
	po
nd
.	

	
	

Th
e	n
ex
t	d
ay
	Ch

ar
lot
te	
ca
tch

es
	50

	Mis
h.	

	
	

Of
	th
es
e	5
0	M
ish
,	3
2	a
re
	ta
gg
ed
.	

	
	

Ch
ar
lot
te’
s	e
sti
ma

te	
of	
th
e	n
um

be
r	o
f	Mi
sh
	in
	th
e	p
on
d	i
s	1
25
.	

	
	

W
or
k	o
ut
	ho
w	
ma

ny
	Mis
h	C

ha
rlo
tte
	ta
gg
ed
,	X
.	

Qu
es
tio
n	2

:	
Ro
na
n	w

an
ts	
to
	es
tim

ate
	th
e	n
um

be
r	o
f	h
on
ey
	be
es
	in
	a	
be
eh
ive
.	

	
	

On
	W
ed
ne
sd
ay
,	R
on
an
	ca
tch

es
	66

0	h
on
ey
	be
es
	fr
om

	th
e	b
ee
hiv
e.	

	
	

He
	m
ar
ks
	th
e	h
on
ey
	be
es
	an
d	t
he
n	r
ele
as
es
	th
em

.	

	
	

On
	Th

ur
sd
ay
,	R
on
an
	ca
tch

es
	40

0	h
on
ey
	be
es
	an
d	n

ot
es
	ho
w	
ma

ny
	w
er
e	m

ar
ke
d.	

		 	
	

Ro
na
n	t
he
n	c
alc
ula
tes
	hi
s	e
sti
ma

te	
as
	22

,00
0	h

on
ey
	be
es
	in
	th
e	b
ee
hiv
e.	

	 	
	

Ho
w	
ma

ny
	of
	th
e	4
00
	ho
ne
y	b
ee
s	c
au
gh
t	o
n	T

hu
rsd

ay
	w
er
e	m

ar
ke
d?
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Qu
es
tio
n	3

:	
Rh
ys
	ha
s	a
	la
rg
e	t
ub
	of
	ye
llo
w	
co
un
ter
s.	

	
	

Al
ex
	ha
s	a
	la
rg
e	t
ub
	of
	bl
ue
	co
un
ter
s.	

	
	

40
	ye
llo
w	
co
un
ter
s	a
re
	ta
ke
n	f
ro
m	
Rh
ys
’	tu

b	a
nd
	pl
ac
ed
	in
to
	Al
ex
’s	
tu
b.	

	
	

40
	bl
ue
	co
un
ter
s	a
re
	ta
ke
n	f
ro
m	
Al
ex
’s	
tu
b	a
nd
	pl
ac
ed
	in
to
	Rh

ys
’	tu

b.	

	
	

Rh
ys
	ra
nd
om

ly	
se
lec
ts	
10
0	c
ou
nt
er
s	f
ro
m	
his
	tu
b.	

	
	

8	o
f	t
he
	10

0	c
ou
nt
er
s	a
re
	bl
ue
.	

	
	

Al
ex
	ra
nd
om

ly	
se
lec
ts	
50
	co
un
ter
s	f
ro
m	
his
	tu
b.	

	
	

48
	of
	th
e	5
0	c
ou
nt
er
s	a
re
	bl
ue
.	

	
	

Al
l	th

e	c
ou
nt
er
s	a
re
	th
en
	pl
ac
ed
	in
to
	on
e	t
ub
.	

	
	

W
or
k	o
ut
	an
	es
tim

ate
	fo
r	t
he
	ra
tio
	of
	ye
llo
w	
to
	bl
ue
	co
un
ter
s	i
n	t
he
	tu
b.	

Qu
es
tio
n	4

:	
A	s
cie
nt
ist
	w
an
ts	
to
	es
tim

ate
	th
e	n
um

be
r	o
f	li
on
s	l
ivi
ng
	in
	a	
re
gio
n.	

	
	

On
	Th

ur
sd
ay
,	h
e	l
oc
ate
s	a
nd
	ta
gs
	so
me

	lio
ns
.	

	
	

On
	Fr
ida
y	h
e	r
etu

rn
s	a
nd
	lo
ca
tes
	10

	le
ss
	lio
ns
	th
an
	he
	ha
d	o
n	T

hu
rsd

ay
.	

	
	

He
	no
tic
es
	th
at	
4	o
f	t
he
	lio
ns
	ar
e	t
ag
ge
d.	

	
	

Th
e	s
cie
nt
ist
	w
or
ks
	ou
t	a
n	e
sti
ma

te	
for
	th
e	t
ot
al	
nu
mb

er
	of
	lio
ns
	liv
ing

	in
	th
e		

	
	

re
gio
n.	

	
	

	
	

	
He
	no
tic
es
	th
at	
th
e	n
um

be
r	o
f	li
on
s	t
ha
t	h
e	h
ad
	ca
ug
ht
	on
	Th

ur
sd
ay
,	w
as
	a	
	
	

	
				
				
				
Mif
th
	of
	th
e	t
ot
al	
nu
mb

er
	of
	lio
ns
.	

	
	

Ho
w	
ma

ny
	lio
ns
	liv
e	i
n	t
he
	re
gio
n?
	

	 �
An
sw
er
s
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