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The MLE for a scalar parameter is defined to be the value of 6 that mazimizes p(x; 6)
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- N xVariance,
Length N Mean, B(A) "y or(d)
5 0.954 0.624
10 0.976 0.648
15 0.991 0.696
20 0.996 (0.987) 0.707 (0.669)
25 0.994 0.656

Theoretical asymptotic value 1 0.667
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Theorem 7.1 (Asymptotic Properties of the MLE) If the PDF p(x;0) of the

da.ta X satisﬁe.s some “regularity” conditions, then the MLE of the unknown parameter
0 s asymptotically distributed (for large data records) according to

0 X N8, I7(9)) (7.11)

where 1(0) is the Fisher information evaluated at the true value of the unknown param-
eter.
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Data Record - N xVariance,
Length, N Mean, E(¢) N Vﬂ-f(qg)
20 0.732 0.0978
40 0.746 0.108
60 0.774 0.110
80 0.789 0.0990
Theoretical asymptotic value ¢ = 0.785 1/n=0.1
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N-1
Z (z[n] - lnc’i)% =0 I:> & = exp(Z).
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Theorem 7.2 (Invariance Property of the MLE) The MLE of the parameter o =
g(0), where the PDF p(x; ) is parameterized by @, is given by

~

& = g(6)

where @ is the MLE of 8. The MLE of 0 is obtained by mazimizing p(x;0). If g is
not a one-to-one function, then & mazximizes the modified likelihood function pr(x;a),
defined as

pr(x;@) = max x;0).
Pr(x;e) {9=a=9(6‘}}p( )



MLE LQJ-:-O‘)li’ &’M’

dB ez 2, WGN 555 g5 jlade (e 0 Jle

P — lﬁlﬂgmdz,
315 PDF &b

1 1 N-1
p(x;0%) = exp [q'f&? )3 len]] |

(2mo2) % et

(§1,>) log-likelihood U 3l 5,5 &

d1n p(x; o o N N | N-1
el 5;5[_"‘“2""_‘”2—“ mz[nl]

2 2 9202

n=0

N 1 N-1 .
_202-1,-204 E:ﬂ [n]

n=0



e L ol b bous
19

aslol . Jle [
.dB Wﬁd‘ﬂs9d‘§M¢%L@)°n
N-1
1 R
0?2 = N > *(n]
n=0
P = 10log,,02

| N
10logyo > z%[n].

n=0



