Letue 4 - O 4%

SIHPLE UNERR MODEL wia ORNNARY \EAST Sawr@sS (ous)

Conider @ Gneon rprIvom, Withoull the normdlivg axsumphion far Yi,...q Ya.
We only mohe aswumpliions abol U Y Two momedss.

Aswame thal on n gusticot uats (individuds) we cbxrve (x4, b=d,mn.
Herce the doTe. are 4= (3#.-*:‘&') and X = (Xgy..yXn)

We convider that each Y iS reditabon of o v Yi | isdw > sample spoce 5‘(5n=ﬂ>"'
Simple example @ rlokiondi biluwesn the eight f 44 mothars (K) ond Hu Weight o trair daughlins -

I

X y
o
1 153.7 163.1 ~
2 156.7 159.5
3 173.5 169.4 @ -
4 157.0 158.0 ;S;
<
5 161.8 1643 5 o
£ ©- (x2.9)
6 1407 1500 2 %r———"" ’T
©
g (
7 1798 170.3 > s | !
8 1509 158.9 - :
9 1544 1615 ,'
Q| (
10 162.3 160.8 2 | | | | |
X
11 166.6 160.6 140 150 160 170 180
x (mother height)
IriGLrion «
the wmptec woy to desonle. e relanonshvio ':dinmmn?umﬁﬁa isa 'D"u.&kﬂ eve.
Y‘.-': pﬂ."’ pz X ac 1.y

Howerer, weh o @akiouship My ¥ holel exadtesy, in The sy thal dtpo(v\WmMMuxz’
lignaal | hence e add o exror trm, O take inko mﬂwmt.poup} Yiz= B+ Byxi+ & L4 .\

4% step: NODEL SPEFicHTION

\ moolel Y;, =B + B, + & Ledyil
co“%m o P' P’. evar : the Unear
heighc 08 l relarionship i3 wok-
de r-ta MW . " exas G
s%mng_c
WMN

(ﬁupﬂ-) Wﬁm Cﬂ'-"?:ﬁ-‘\n N
We onty obgene L owoualR, buL we alie {nkrocluse ohe additionsl Avpislts” Calcirg Value 1 for eash individuel,

X= |:
1 X |
= Py is the inlerapl

b, ixtho cofisiod § ¢ ()

ASWHANIONS an the independanl vouoples
() x4 Xn pxed anel new- Wdnawic
(2) de % W nob ke Ol equal ( sampte vonance 4 (X1, MG e £ © )

The ¥jwlemodic componesc &3 Wow fully wpeckied, we uetd B defune the Wodhotie compow® (&),

ASWHPTIONS on the Todhadhc componed:

(1) EC&] =0 for izd -un

@) Va(&)= 650 ici..u ( common Vovence acrosy mb‘c&)
() Cov(EE&D=0 i ik , =dgn Kl w

(L) EC&lz0 =44
! Absenc o vdm:\o-ﬁc eryor®
Impeiconions fou Yo am..»,.«}e
ECY.] - E[ Py +Pax; +£~] E[Pfs+Ra xp-&rE[‘&l = pa*’ﬁz.%
non - ochafic o

Whor hoppens i§ thee s o wfemake et} ie EL&l=c o
E[%]c BtBaxi+c = (B+c) +BLx
the Wkemokic aror ¢ iy ingloboldd in the AnDrrcepT (wo big deak!)
Yoz BrY ¢B xi+ &  whewe B =Bire
&*: g-c = B[&¥] =0

@) voule)= 6% 5o Poall i=d,—~
’ H-omscednsk{o‘.ot of the emory™
[mpereokions for Yi:
(e ol Bi+Bri+ &) = vo(e)= 6 isd.,w
wae- Woch.
= homotceda$haty o da Yepang

(3) o(&.&)=0 o ifk
1 dae eavors o wmcovnrelolesl”
Impticakion for Yi
ol )= oo B+ Paxi # €, Pu+Paxk +6e) = cov(E,8) =0
now - fockasihc

Lnd, Kef: ESHATE
whol oo vie Mol o exkimaie? Lmrouwn quotiies o (B, Ba, 6*)
Heme G ProamsTER SPacs s @= R'x RY

Greny combination & (Py B) derming o spesBic eine: how do ue S te *bat Gine ?
We need o crimrion & wholi i3 o good” €lre..
We warts o Cne Whith iy The oG @ the cbserved. pobrs .

y (daughter height)

140 150 160 170 180

x (mother height)

Conwider s Cine asmdkvma}x»wupwd&mmo}}.
= gien x Md fixesl (B,Py), we can eompult gie PorBaxc
WMWWMWMNW(WWMW‘)Q
el = 3., RESDVAL
Ag@mme&mmw overall .
- we coulsl conwiden the wam f the residuds 5& ond. lesl
the (B, B,) GheT minimine it — nak o oot idea: peRbive and
mfobvevdmsamul.mﬂ
- we coulol conkoln Huwo&&w.obs&kmw\ bZ"}e..[
~ moXhemahoallygy nol vewf procricdl
- We condes inVBadl the St of the SARE residials
Zelc (30t s 2 (- h-Pax)= S(RA)
MMQMMMGR‘S(quz)MWMM
mimide. G

bEF: MLeAsrsamQasahnmq(ﬁ.& it the combinoron o
vabues (B Bs) thok miniwines SRR, ie
(P“pl) argmm Scp"g)

&, ReR
= afgmin Z(‘é" B.-P 1.’6'-')2'
(B PYcR =

we howe honce Tured o probtum o} etimanon inie ek optimiesiown .

THH + The ewscaquuzs edimo. & (B, B,) is

Ew ﬁ,_x
'ﬁ _ _E‘(x;-x)(m-'i)
f::‘(x:.-?)“
where -é,—g.».
:6-'-":_ %3,, (sample mean.) .
Remork : .
—\2
recall thel the snmp&. Vanonoe es (X1, Xn) i $x = _.1 g( -%)
(and wmiardy fo. Sy ) .
the tampl Covanance is Sxy='—£z § - (- Fy
Hence Pa, z ’

Bx

A A % 2
E-__nn_;_ﬂ we wont o Yrow Aok B . P, minimire SR B)= %C‘JZ-&-RX&) "
We need B fivel the enbicel paind®s ((4¥ denvorive =0°)
and, then cecke ok they are minimum (2% denvarve >0 )

IS®Y) = o S 2(g-R-Bx) (L) =o
Py =

IS.R) _ o _g_'a,(g.;-&-&x;’) (-x) =°
?P’- AS

S (f-m-hx)=e @

az)

;:‘ x: (3-8 -Bxt) = ©

@ Fj-pho-(B:T =0 (sime Zig=ng)
P 5-‘3- Pa.§
% i — nX P¢ - B E‘x‘- =e whyiTaring

p‘.'i"}_;
ZX\.H - nx" 4—"‘P,_X - ?’_ Zx. = ©Q

L=t " - Z’(x‘_ ,_x’-_,ax.,x) s Sxt £ nXd - ﬂxz&-
A 2 Xig - V\i'a e Stid gt
Fl ) _;:“ 2 -3, b'm Wnee / i
g_l‘x\-. - (n-) k= Z(Xu‘X) = Zx.,- nX andl
(n-1) Sx*® E(x;-x)(a;-j)g E'?xi;;-h-i'i
. A 3)q . L
we oblain P;,= el A 5 - *;?,")

-z,‘.,a.-wxa M?%

Is (ﬁt.ﬁ,) o winmwm ° We compu the Hesvon

—

'SR, B °SE,R) an  2nx
“_ -_a—h"_—' ’apl QP’, =
) T Xt
‘3"50- .&\ ?‘SCP. .BL) inx 2§‘ J
AP P 9 B,2

12y 2

dex (H) = LmZx:. - Ln'X
L 48
= 4n (z& wxt)= 4n 2(xz.—i‘)">o

gine. deGCH) >0 andl gy = 2n>o (Bmpz.‘) AS @ Yrdnimum iSCP,_,F)
Noreover, ik 43 the global mimimum., .

Remasks:

- we did nol use the assumphons on &

- we uwal the M&M“M e X.: wheT hq,ppw\\ "; X5 = Xo %&d’.igg'”‘w?
A -

C’G-f)"? ¥i = Sx=O ol 3xy=O = 2_:_;1 NG cefineol

A A . A A A
- onee we etmarz (By, By), we auTomekeolly ohTain Y= Bet Bx | le the

evimelRd. regrestion Gine .

- % allowy us Go moMe predienons : Wa.gmmm X, we preouslC
the corvesponding value o the responwe.
AS uwaol, Careful with extrogoloXion. , Le., esﬁmo.komg Che vesponse for o value
& x ouTside of the obsaved range o (xs)..,%n).

- INTERPRETHN & (p‘,ﬁ)
m.hnwuhmqnd. o. Ure 3*?1"32."
hasﬁ«_w,..e,. the preducled. Velue
when x=0. (Mnlmaus irDenpresaiote. ! )

1 g hopess

Now convdern two amdiumdeals dowNed ol X4 = Xo ond Xpo Xo+d
The preductad values ow %s.- Aarﬁ,x,

“’*"" ‘%4‘* P (xev1)
‘aa. '34.-P/+F1(xo+l) ){ p,‘

/”°- Py - B

Henca pzamwmm}wml mmxo}j.w




