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o] .r“r,w;"
Hel &
.Mﬂ)ﬂmum Likelihood S stimates |

SM}::‘IPG&E. we  have ﬁqwfieﬁ x;  From F.fx]l.

Suppose  also  that {pt’x‘} depends on fﬂmﬂe{:&rﬂ
(such as . and o [ P(x) is gaussian, n(u,o%, !
K and A if PUx) (s jcamma aﬁ.sfrrbuﬁ.an_; |
ar | al and b | i F( x) (5 aniform Aistribation
on interval La, b1).

Assume | Dle samples, x;, aqre independent.

Then  plxy, ., 2p) = /"(xf )t plzy,).

nols Lfx, | ool ad) P{xr;“-}- ) LY For (ikelihood g

il

The  maximum Cikehood estimate  is 4o  choose
the parameters for plx)  that  mazimize Llw,...,z,).

Since. L(x,.yx,) is a  product, we asually take
LA L (otyyaney ) and | Fird | the mazimuml. | This

(s alfswed because  fnl) is a 5‘&!"1.’:"&}? zhcrﬂ#ﬂ!{?
Function and Ahas its | maximum at e Lame point
as | fhe qrﬁamewﬁ Aag (t3 mazintist.

So we  Find max ]j&n. .{.(’;c_u alp g b e dn pla)) t.. ‘f‘ﬂgtjp{.@ﬂ-.

parin eters oyt el i+ p(x) 9aussian

Nete | how i‘-tkm? e Caj ot If e}fq#g&af ﬁuﬁf{p’;éﬁm
inte addi+ion _ _

From  caleulus, we get a maximum wher a derivative
£s Zero, | e i we are ﬁhﬂfinﬁ - —apd &% For a
gaussian, we would hare:

dofbat, ) foe )iyl Y = dnp(x) + .00 +dbp (x,) =0
Ey WL o
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ECE 3530 bl -Faramexer! |Esiimated

 Egtimates a2 Random  Variahles

The value ' of an estimated parameter such as
A
M depends  on  randem  outicemes of experiments.
Canseiruenéiy} & (s the randem . ocutiome of
an | experiment (ﬂqmei;.,f_, quinj.ffe average of A
randem  cuatcomes).

Thus, . there is a  probabilidy density fuwction,

P(ﬁ}f for  values of k.

x| Suppose the x; are  gaussian dArstributed
god. =% = 1 = xd | |
h = i

ard  p(ik) is a  gaussian:

plAa)~ n( m, n 1_10‘.1): h(l,le )
n

Eiil=u P

= X is unbiased

| estimate of 4

=
x>

|
We  could get | any /4:_1 w.c'ieﬂi
we actually cdollect Aata, buat
we _ape |Mmore Lkely to ?-e‘f:ﬁ
values neqr L.
We. usu..r:liiy... have 4o  estimate .rr’? too. | Our

estimate | &° also | Aas | an associated probabilets
afens;'ﬁly Function, 1;:.( c?“'z,} x M|

£ ﬁupfgﬁe the X |lare jm{ssf.aq | Aistributed
AT ir 3 n =
lan L = W= V| (e )L
n—t 7!
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ECE 3530 Farameter Estimates

[ Students or  t-distribution  (with n degrees of Freedom) kil c.‘
s : el = (n+1) /2 |
t, 0x) = I_[(z.)_ (!—ir“x:)

Y l"‘(ﬁ) 2 | fod

red: Frw‘cthLH:}.f and. Ha{ﬁﬁmaﬁiﬁal Statistics ,
an | Tntroduction, Eugene | Lukacs,
Academic  Press, 1972.

Mote: We are more interested (n the area under | 48
e ¥aifd | of =+ (=) in practice. We use | -4

tables | te determine the | values of x Ahat

| g;‘m... certain valies of areas awnder |the tails, £

7Aese |dreas are | egual |to Mfejmfs of £ (x).
4:. {"f:

o area ~uneter—tatl = — 18
R — = 2 L) dlico o ] iy

Note: The | t-distribation is symmetrical | |

Dograiinalnof Skmed, aeopae dasbon. dodl, b 1o . __E

| Nete: The | t-distribution lwks (ike a slightly |
L bbb L1 Fladdened gadssian. |TE is slightly fewer | | | &
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