MIPE & Irreducible Error

Suppose that
Y, = 9(7.;) + E;,

where the E; are iid rvs ;’)aving mean
0. Letting G, denste an estimator

afg based on

(%, V) (3,7 .., (%, Y.),

and a gpecific method -model cambimrf/an,
m, Suppose that i+ is desiced to predict a
value for Y., +hat will be associated with
a known vector, n. . (Note : It i asrumed
that %, %, ..., %. are all known) [f it i

assumed that the pdf of the E: i symmetric
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and umiMOda[ (Gssummg ifs maximum \/a/ue;

at 0) then the unknown value, q(%.n),
would be a good predictyon for Y..,. In
practice, one can use g,,, (xou) (viewing
it ac a tv. — a fin of the ryi \/,) YLJ,.,J\(., )

as o predictor of Y.

The mean aguored prediction Lrra (MSPE)

is a measure which s c,ommon!g used to
COmpare the accuracies of various predictocs
(a(f%ough most of The #ime we have to be
Content wif/’\ C,omparmj estimated /MSPE

\/a/ues). LeH/ng ot denote the variance

of the "error term dictn (the dist'n of



the F:) we have

E(Gmn (G )= You]')
= E( (G20 )~ E( G (%017)

+ E( [E(é‘m(‘im.)) - Yo 1"

= Var ( o (%)) + ECLE(Gun (o) - 9200 )]

+E( [g(x )“Yn,])
= Var( o (2o ) + [bias(§un ()] + a2
(Note: To get each equality, I skipped
Showmg come steps above which I wifl
show on the board.) It can be seen that
the mean sguared prediction ercor asociated
with predicting Yo cannot be leg thas o*

The varrance 07( H’)& Error term d:’;f’n, 0‘“;

is reterred to as the tueducidle 2rnon
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On the previous page, the mean squared
Pfﬁa(!‘C{"’C‘h error was for predicting Y af a
spec,;ﬁic value, ©. If one Just refers o the
mean s%uared pred('d/'% error w/o S{Jecf{gf'/}j
a parf"iw(ar X, then the point at which the
prediction js o be made chould be takea

fo be vandom. For an ectimate of this

gemem/ /MSPE we Can Use

' 4-"

N, Ln,u( (d - 8,"/,1' (Xg))

Where, 9,\/"‘ 15 H’lﬁ pr'c‘.dt'C/v'On r‘u/e,, FH fmm

")

()

(':f“ld:)} (iz)g;)j N (Yn}ﬂ
and
(. ;’\‘,g, gn'vp{ )) cee (7(";"":.) gnl_in\)

ore observations of an independent  sa mple.



