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Dear lioldana,

Your problem ia a very good exampla of the _eneral

use of maxlmws 1likelilvood ag exylolined In ‘ecliop 7.1

A wy book,

if you are solléfied in ragpect of viollllty eto.,

hial the duta vught te le conbined, yon . foceod tv write

davn Lhe expectatlun and asbaorved frequenuies in wach set

ol experiments:

(%) Backcrossed females

ixpegiation g, E ! -8, 2 £, f-= 1
Tbeerved @, £, e, £

(4) Backcrossed males

Lxpectation _.:I«n_ll -4, g, gs
Ubserved dy ' .:

(¥) F, Coupling
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Expectation ;"a»_, {.1 t f’r-j}{r-f}r .r-ﬁhjh--}j_ 1-01-g)r-4), ﬁ-ﬁ}}ﬁ-.ﬂ}

Ubgerved o 4, e,
(5) F, Reulston fm l2edy ,  /-gg /-4g

Expectation

Cbeerved ey -ri:* €,
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lhence the logarithm of the likelihood is

(o, e ) Leg(1-8) + (Gve)Cgf ¢ (a,+d)bgli-g)+(616)bgy
+a,dog [2e(r-pfr-g)t +(6+) Gg }1-0-p)-9)} + & Log (-p)(0g)
ra, Gy l2epg) + (Gre)ep(ihy) * 4 Lg A

1 Lhe two sguetions for 4 and ? are found by differentiation,

area
_arhrd Grgeds - alrg)  (bea)li-g)  Ag (6 0y

2 4.
24 r=p # Ao (r-g)lr-g)  r-fr-p)(r-q) 2484 oy ’
ATl
oL, _ wrhd Gegede  al-h)  (@s)-f)  af  Gereds
2g t-g § 24 (i)~ g) r-fr-flir-g) 2 #Jd’ir /- 43
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L walch you noblee thot wil welghting is Lisen curs of
automatically by means of the observed freguencles.

Jodwtion proceedy numerically, using probably the
valueg from (&) and (4) z& first approximations,

To syatematlse the process, and alsc Lo escinate Lue
precislon of the solution, it 2111 ba uaeful tu caleulata
_ i P D%
FYa D4 3'.? J afi
for the trial values of 4 and g There ls no need o
trouble about algebraic¢ sim lificatioen.

If 4, + §, are the trial values, then the corrsotions
84, + &g, are given by
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Efﬁr( 3}.3?) F?‘( ;;}) ; g_;

giving a new solutica

8= A+ 4, f-‘fl'*ﬁﬁ'-
wihiech will I think be afficient, though capable of further
Lo Pewsopnt in the same way, If a4, &4, ¢ siand for
vhe vecuond differential coefficients of L , with changed
gign, then ;‘:- gives the sampling varisnce of ¢ fur given
vbservad g while the total sampling variance of # Aia

——1

ﬁ L
————"1) ane the sangling covarlance of 4 and -ﬁ.’ is
"L =
5’/1.'"“ - &), Comueqguentlyy tha sampling vorlance of
g is

f a+e =-2&

ac - 62

and you will proebably want thia. A point wilen might be worth
while following through in the algebra ig the accunt of
infurnation rea ecting #-4 , i.e. (ac- F‘J/{’ﬂ t< '*"'5)1 to ba
uxpected from aam les of m,, %, &, , and =+, for this

wuuld show how much aeach type of expecrinent contributed te

the total amount of information availabla,

Do you believe the Berlin ‘lﬂ The fallaclies of
ddin'a work on Stockholm are fairly sasy Lu uea; but I have
not looked at the Berlin stuff,

Yours ainceraly,

R A



