
Mean Square Error
<120

Say we have a distribution :

≥ ~#X max thux X

Mean Square Error
^+X

of guess > is :

expected
(square)

cost function : El (X - x
)

] =

error of

my guess
i

Turns out ... ( = E[X] minimizes MSE
.

& c = E(X] mD MSE = Var(X]
.

Why ? E[(X-cil"] v E(X" - 2iX+]
ㄹ

-D E[X"] - 2E(X]á + x

minimize: s ( " a ) = -2E(X ] + 2x

set = O

MD x = EC及

parabola = global min here.

iCB = E[X] = "blind estimate of X no other info
"

^

Es = Var(X] = expected error of <B -

iCA = E(XIA] = MSE estimate given A

2x(A = Var(X(A]

xm ly ) = ELX 14= 3
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Example : S .
28.26. 19 3

Say X is even
.

Find mm . MSE

estimate & error.

Solution : A = 32, 43
Ans = E(X(A]

PxlA lu ) =

196.9781.u 92

"
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ㅇ ecse

S0 s = 2 ← 4〜 ∞㉔
exit = (2 - 7 .81

)

~+ 1Y - 2 .8 ~∞⑯

Example: fxxy = (oy 0xy = 4 -1

5
y = コx

ecse

Find min .

MSE of X in terms of Y.

Estimate X when Y = 2
, .

8.
∞

Solution : xmly ) = ELX 1 Y = y } = {
.

' fae =

y
(ely) dx

fay = ,

= , fy= ayde= uyli - y)

fxy= y
= -yy=器

、 0 ≤ y ≤> x ≤ 1

1 plug in

m
=

! .
=

,“ 無µ x 〜
日参器 y= 2 or y =

.
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Line of min .

MSE

AKA "Linear least squares estimator"

Have X
,
Y ; want Y(Y) = aY + 6

L ( y ) = aytb

error : ex(a ,
b) = E((X - *, (x))"]

"

"measured -"predicted X"

minimize e, (9,
6) value over 19.6) pairs

Ms at = Pxx =,6*
=

M×- Gtµy

e(a*, 5)
,

2
y

= 0x)) - 9xy)

FACT
"

X - X
* (Y )

기

as RV
,

is uncorrelated

X
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Example : Suppose R-Unif(0 . 1) , X-Unif(0,R

(a) Em(r) (61 Fakel (2) Brunn(x)

Solution :

(a) (im/rl = E[X /R = r] t
Given R= r

,
X-Unif10

,
i)

so ELXIR = r] =

1 in (x ) = E[RI 4 = x ]

This time need frix (rk) = F
Have fr = 1 for Ocr

'
⇒ e4e

fxmkr) = Gar
or

else

2D fx
, r

= fxr · fr = 3 er
ocvy

else

wn fx = {
,

'

t dn wo - lax (0x (1)

O (x (v /

m☆ frix (rix ) = { 熱 else

口 ELR/ ×= x] = {i %( 前 )dnD = imlx)



() RLmm(X) Get all stats...

ECR] = 한 R ~ Unif (0, 11

? = = 方

E (X ] = {!e- 'Dasc wo 介

ox
'

= {:c' -enpl dx = 지

E (xR ] = s※1 *) and ,的它

= ntracer
So Cov(x,

R] = E[XR] - EIxJEIR] -D EY

at = (xx = 灯,6*=µx-
atµy

o a
*= =☆ 予

6
*

= E[R] - 号E[x) ~D 当一季 (片 ) ~口号

Rcum ( x ) = 号 ×+ 号


