
 

MINIMUM VARIANCE ESTIMATION I PRIOR

Meas I y Hxt v un N 0,13

x XI t wa w NCO Q
ind

E x w

Estimator MIN n we pick

g
linear estimator

Xd Mj NEAT n

UNBIASED Effl X

F fxntEFMHxtmvf Nxtfw.FI X

EfMHtN x1
set too

N O

MATN I 1
modification of

MH _I

covariance

Eff Xlix Mt E MvtNw MvtNwJ

where ME fuutfmttMECVWTX.NO
HtN xt MutNw t N Efw yTO
TI NE wwt N



MRM't N NT
J zTr MRM'INQNT

min g zTr MRMINANT
MIN
sat MH TN I

Meas prior
SOLN d d d
I HTT'HtQ'T CH'T'jtQ x'a

Q a more uncertain
about priori Limiting

G o
cases

I HIRTH H ri'T L
R A more uncertain about

the measurements

pi o

x 5 d'Ia Ia



CRAMER RAO BOUND

for an estimator 815 or Ifj Ea
unbiased ECI x

efficient the covariance

ECI x E XT
is as small tight as

Intuition
possible

515

y H Xt v un N lo R

how good or a Ng is

should depend on R

x'I Muft n

unbiased MH I n O

d
multiple

o E x Ext MRMT

pick M s t MH I
MRM'd



d
Tr MAT as tight as

p
possible

CRAMER RAO BOUND

Given distribution piglx
unniasd estimator x j
s t E ALT X

then
F GI Dix xD I f

where F is

Fischer Information Matrix

F E Inlay In plaitxD

en
Co I now

F hlpc5lxD 47



Ft gives us a lower bound on

covariance

ony depends on pty tx

5 Hxtv f e zig Hxtrigital

www.r
PlyTx
p

V yIHx plug g
Eir

F E Inlay In phyla

s lap st

F f 2X

f BIGGER SMALLER

31 9 increasing 25 1 decreasing

p d decreasing p 9 increasing



f LOWER BOUND UP LOWER BOUND
DOIN

12 1 decreases y3P 9 increases
Is p 9 increases p d decreases

Ex
you X t v f

XE IR v N Co 02
9

8 pigplym n

t 4h

H Trxxox

PROSE
pl5lx
jigs unbiased EfxY X unbiased

Ef nd x f X x pl5lx dj o

take
154 x pl5Ix d5 o

fifth EIDE o



I
x dpI5Hd5 II pcjlxldy o

fx.nl I I I
identity

off hip p lap Ip zag
e t

1,91 x InCp pl5lx dj I

If alot dj I ly phyla

A I X p gtx
coordinate

f
change an

to In p p 51 142
function
space

F E x ni xT ffaatdj
F E In 5 hip blotdye

x PE IR
IEffalo dy p EP

caughysf.hwgmatf.ES



hey
forfunctions

xtpf fffxtabpdyjeffntaatxdyffs.tolots dj

LINE lfflgf sf.fzcg.gs
HTyicosIE lH4gT

f Ita g p'Io Cfg Iff gig dj

xtpfextffaatdyxptfgobtdjpextpxp.TT
p

take B F x
9

att'x5extPx EEL

IE'd att'd Ipx E O
t

F to Ift P x E O

I



a
Ex if Hx un N o R

p 151 7 I EttyHx5R fHx

E Ef Inept hip
ta p zig Hx5R 15

Hx t conest

InIp t 15 Hx TT H

YIK H xTHTR H

j Hx tv

VTR It xH H xTtE

F hp lap Ef HTT'vvTR H
ITE E wut R H

R

F HT pi H

F Htp Hj lower bond
an covariance



is the estimator x HtrittitTr j
x Atri'HIHtR'fHxtv
i X t ATR Hj Htp v d

t

E x I XT E E'HI'HtR vr ACHTRHI

T H'TEHJ HTRYHCHIRH5

ATR Hj

Surrey
for model j Axtv Un Nco R

the estimator x Htp'HjHTRy
is efficient

it's Ivariance is as small
as a

as possible
Picture j Hxtv

i in i iii
ga g

x


