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PROBLEMS CLASS 0
.

Heterozygous IBb) Homozygous 11313 or Bb)

brown Ibb) black ( BB or Bb)
.

Generation 0 : parents .

BB0 B④

GO : Both parents an Bb . \
.

/
③

Inherited
gene

is equally likely to be Bor b .

a)
. Generation 1 : offspring.

Possibilities : GI - BB offspringis BB

I:*;g:p.
Hani:

P14- BB I 8) = f- x I = ¥
PIGI - Bb 190 ) = 2ft x f) s t
p (GI - bb 190 ) = f- x { = ¥

Hence
,
191 - black IG0 ) = PI GI- I3B 1GO) + PIG 1- Bb 190 )

=

¥ + { = 34 .



Similarly, PIGI - brown 190) = IP1 91 - bbl 90 ) - Iq .

Learn tht " GI - black
"

occurs .

www.
-

Current knowledge : GI- black , GO

Update probabilities for GI - BB
, GI- Bb, GI - bb given

this
new information .

" Posterior for 91-1313

=

PIYp.gg?;?IYg-ajh)
" likelihood" probability d- data Imodd
- z"Pnfor 91 -BB

= PIGI-bla.hn/Gl-BB,G0)PlGt-BBl90.I-

= I × 44
41 - black 1 Go )

←
= § .

Posterior for GI-Bb likelihood Prior for fl- Bb
---

PI GI- Bb 191 -black , Go
) =P191-41191-13490111991-1331901110191- black 190 )
= I × 112

-3,4
= §

[ PL91 -bb 191 - black , 90 ) = 0 as PIGI - blah 191 - bb , GO ) = 0 ]

Henie
'

p ( GI -homozygous 191 -black , 90) = IPIGI -1313191 - black , 90)
= 113

PI GI - heterozygous I 91 -black, GO) = PI GI - Bb 191 - black , GO)
= 213



"
Parameter" GI- BB GI - Bb Gl - bb
" prior " 1/4 42 114
" likelihood" I 1 0

Prior + likelihood 114 112 0

Posterior ,µ¥%= 's 4%+07=3 =
0

LNB
- GI - black rules out Gtbb ] .

b)
. Generation 2 : 7130 =

" 7- black offspring
"

"

91- black
" motel with bb .

"

91
"

PIGI - 1313191,90) = PL91- BB14 -black
,
GO) µ These are my new

P 41 - Bb 191,90) = IPIGI- Bb I 91 -black , GO) prior probabilities .

New data is 7130in 92 . Compute the likelihood for these .
new data

{parameter old
data

PIIBOIGI-BB.GL
, 90 ) = I

P 171301Gt Bb , GI , Go)
=

7

New posteriors .
Posterior a likelihood x Prior

IP14 - BB1 7BO
, 91,90 ) a IP1 7130191-1313,91

, GO ) 191-1313191,90 )
= 1×1/3 = 1/3

.

PIGI - Bb 17130,91 , GO) a IP1 7130191 - Bb , 91,90) 191 -Bb 191,90)
= It):3 . '

× 's



Thus
, normalising ,
P14- BB1 7BO, 91,90) = ,↳+¥zp→ = IT = 8¥

P ( 91 -Bb HBO
, 91, GO) = ('k)

' ' b

¥41643
= ¥ = § .

c)
. Sequential updates .

After n B0 in 92 ,given G1 , GO GI - BB Gl- Bb
"prior" 2

""

zn.IT
Likelihood 1 I
1 for a single offspring) 2

Prior x likelihood 2
" '

I

-2" "
+ I 212" 't 1)

Posterior 2
" ' '

'normalising) zn
= IT ,n¥y=¥,

The outcome is the sure if the data is added sequentially to when it is added on awhole .

d) Pnhitin distribution
.

PL92-8BO IG2-7BO ,91,90)

=P IG2-8BO 191 - BB , G2-7BO, 91,40)PIGI - BB IG2-7BO, 91 , GO)
+ P IG2-8BO 191 - Bb , G2-7BO, 91,901 191

- Bb IG2-7BO , 4 , GO)

=fx¥,) + fax I =


