SIHPE LINEAR WODEL WVIA ORDINARY LEAST SawaRSs (o1s)

Aswme tha® on n gRKstcot waixs (indiniduedts) we. cbwrve (xi,%), L24 ..
Hence e delo-one 3= (Yo, wfn) and X= (X Xn)
Mconﬁdawm§;25m4a.my;.;.,mu -—VMM '5,%“'

We do Mol Specify o wiwbusian for (i, ¥n) : we onSy meke aftumphions cbeul e fr G Two
momeres ELY] ondl vou(Y:).

We specify o Simpte enear model (m&a 4 covoulales)
We evhmole e moolel peramalnrs oo: .dn.nu.r c;,@.z.uw‘“ conpcrations anel a wnph. opbmm
(" ordiney] Gart squecs™ mahost )

We oL wth a Ssample exomple
rdoXionthip baluween e Weight o 44 mottars () anel the hiphE of their olauphiers (7).

k

x y o |
1 153.7 163.1
2 156.7 1595 o
59 —
3 1735 169.4 z
K=
4 157.0 158.0 R @ (4, 9)
s Q _ :
5 161.8 164.3 E 2 5
> H
6 1407 1500 3
> To]
7 179.8 170.3 B -
8 1509 158.9
9 1544 1615 = :
10 1623 1608 ! T x| | |
140 150 160 170 180
11 166.6 160.6
x (mother height)
|viGition »
the wmplesc woy o desenie tiw relavionship heGueen Tiwo Guanvines is o Wraght e
YA’. = p‘,"’ P; Xo redymn
Howorer, wch o Makouship docs wl holdl exachty The porlS ol ndU PERFETW ALGNED.
hene we odd on ovor . © take %o accounk TS discrepanssy:

4% Wep: WoDEL SPEuRcATION

= Pa+Paxc +@ Lodyan
| \

Contidlen blae model

m";" " . error. Tertt  (R.V)
- The &ineon relotionshu
(RV.) compEnenC e oo relobiensiip
(Ba. o) ocw X REURSIQON COEFFIiaNTS
We specsPedl a Yooiphl ene wivh Tne JnlucepC C(Pe)
unmb‘obmimh&‘ b we alse InKroglrese mmﬁlvw‘mmiprmww,
The model molinx Awen i - (4 % |

1 X

X= : i
[ 1 x|
= Py is ahe INTERCEPT (g..”..‘d.w.’é)

P 4S M COBRACENT of x  (stope)

ALIOMPTIONS on te Indlependil youlobles
. XpaXn Pxed andl now- WBohawic
2. e % i ot be ol equal ( sampte vouence 4 (xae) MUIC be o © )

The wsmaric compror is vw Qully tpesifecl; we ueed @ defune the Wodhowie compow@ ( &),

ASSUNPTIONS on the STOCHASTC CoMPONENT

¢- EC&) =0 Por izd, -

2 V(&)= 630 ici..u ( common Vovence acrosy wb‘c&)
3. oV(EHED) =0 § ifk , s=dhan Kol W

4. E[L&)=0 (=4,  ABSENCE OF SYSTEMAMC BRROR

Impticarions for Yo snrxp,.{e
ECY:)= E[ Py +Paxs +&] = E[P’-"a“‘il"‘ﬁt‘&l = BeBx
non - slochatic o

Whot hoppens if there is o wfemahc aron ! ie EL&l=c o
E[%] e BtBaxi+c = (B+c) +Bx
the wWemoc evor © i3 infloboTdl inte the LDl  (net o problem )
it is quvalnl To a moetel
Vo= Pr B xi + & whee B = Bitre

g*¥: - = E[&¥]) =0

%e V() =6 50 for sl isdyihn HONOSCEDATNUTY OF THE BRRORS
[mp&eokions P'. )
o (B)e vl Pu+Bri+ &) = vo(&)= 6 fiad. W
wole- Woch.

& homeScedashiot) o da. Yespang

3, cov(B.,&)=0 P i#K THe EWORS ARE UNCORRGLATEL
Impticodion for Vi
(¥, )= ow(BisBx+e | PavrPuxe+ &) = (e, &) =0
— _
nown ~Wochasnc

9nd Ylep: CAIKATE
Whol oo ve fed o edima? Lnirown quotities o (B, B, 6%)
Herce tu PRoAMETER SPAcs 3 D= [R'x (o,+0e)

Greny combimation & (Py, ) drming o specifc ine: how do e ST tw #bat® Gine ?
We need o critenon GSNMJT:.S a'r:pd,'&:n..
We want o Cae Whith iz Tw fopsC @ the doserved. pobrds.

y (daughter height)
6
{

155
I

150

I I I
140 150 160 170 180

(
|
I
|
[
(
[
{

I
.
Xk
x (mother height)

Convider das Cine oG cash, Vdue of X Corveaganols mm*yzmmm&um
= guen x od fxesl (A,P) we can compulk The comvespndiy velue o} Y (acooreling Lo She Ene)
You Pat Paxc  “presticbest volue™

The oliscreponcy beGween tie obtervesd and S preciieled, Volue ((af the cbtenced €ocabions x: )
RESADUAL e = g-%

A good Cle Wit have smell residuels OVERALL.
- we coulel conder the wum of the resicduds 2 € ond. wlacG the (By B) Ghel minimine iv-

L=\

= nak o goosl idea poﬁﬁnwwncfobvevdmww.
- we coutdl comKon b wum & the ohiRaR valuer alu[%mﬁw%n&wﬁmci
- We cohndes nVRod the Wit of the SauARE rexiduels
n a- " .Aa.- n . - 3= .
zZe s Z(F-3) = 2 (fi-F-bx)= 8(RR)

ond, toke az on esimalz o (PP ) the combinokion el minimides ic.

BEF+ the LBAST sauares eswmolt  (BuR) i the combinarion of values (BoB) #uss mirinanes SCPR)

8 B.)= argmn SCB.B)
(8 ,B) cﬂm«?

= argmin i(ﬁ-&-pzﬁ)‘b
(&o’;)cn" -

wcmmWa,quﬁmﬁmmmqﬁmiw.

TH ¢ The €aC iquang ewomare. & (B B) is
A A

R §-RX

B - 2 (:-%)(5-9)

B} i‘(x:.-'s?)’
where X =% > 3.

Remork: .
e —\
recall. thel the somple Varionce of (xsimXn) js  Sx= A Z(%-%)
(and smilardy fou Sy ) .
the sample Covanance is s"”’ﬁf—i E("C-;)(‘F'})
A
ence B, = =X

Bx

@ We WoONG &ww ag'ag_ Mm &&.&)‘é( ‘_P‘_Rr\)z'
We need, B fivdl the cnbical patnd®s (1% denvorive =)
and, ten checke 8ioX (B, B) is a minimam (2 derivarve >0 )

PR - o 2 2(§-R-Bx) (L) =0

9Ps

ISR o S 3-8 -Prx) (-x) = ©
DP‘- A

':'.(3:.-&-&«)=° @

Az)

f:‘ :(g-P-Bxx)=o0 ®

@ }‘i-y(h-#Pz?’-o (Wéﬁ““g')

p‘l. = tj" P:. ;
n — " .
Z xf - nX B - B Zx=e I
2 Pe=%-8,%
i x:'z: - V\;;’- "'hpzyz— ?’_ LZ’\K:} = O 3 &
s 9 = (%3 +x*- 2xX) = Tl £wR:-2% X
A é&i}-n’i‘a SR T
17 A2 bt wnce
inz B “’;& 1. 3 (x-X) 7“;!3- nX:  and
- (n--&.}sxs EE\(&-X) g &=\
n _ no _
(ﬂ*‘-) St E(x:—;)(ai-j) = E&:«- WR"
. A 3ﬂ N .
we oblain Pg,a Sk z(,‘;*_x&"",xr*;g)
p 3-8 'Zuly:-n?f-p?f-ru

s cﬁ;.ﬁ,) o wminmum ? We compuR the Hesxion

" SCR R 975G ,B) Tan In% |
2R 28 R
e - 9nx 3;-'-”"
.aas@‘ .g\ 3*S(B, .E_) i i _
PP 3Pyt

1y 2

D 2
dr()= 4rZx - Lw'X
= 4n (£ &2 n%2) = Angbc,-‘i)’“>o
et A A
I MCH’))o andl H“\isu>o| (p“p’.) 1S @ nans 13(&.&)
Noteover, ix &3 the global mimimum., N

Remavks;

- we did nol use the aswumphony on &
- we uwal the asgumphion on the Xi:  WhaT happum i Xi=Xe gctdl.i--t.-m?
(i-%)=© ¥i = 5%=O ol By=O = B =L nF cefines

o

A A . . A A A .
~ ohce ucdm(h,&), we aulomokeslly oblhin §= Bo P;,*\ re. U eimalRd regresgion Gine .

- % mun’mwﬂﬁt me«km X, wgmwmw vm*wmg"
AS M,W%&MWW,L&, Q&“MQHU\‘ Che vesponse ?org_ vm* XO\M‘: WO"SMN’F ‘ (KA.,.«,Xn),

. INTERPRETANON & (ﬁ*,?;)

we. howe estimaled, o tine § =@y By

- INTSRPRETATION oF Py
By is the inlurapl, e, tae predicied Velue of 4§ whem X=o.
NeT alwoys o Derpretakt, ! €.9. with the heights example. : heighL= 0 i3 mwxgu

N
- INTERPRETATIoN oF By
Now consden two mmdiwdeals dowrved ol Xi=Xo ond Xe Xo+d

The preciciad valises o gu= BaeBuxe
A A A
"a'n p‘-f P‘-(b’i)

Ws's Wudy T diffarence in Sl precliclecl values

A A A A
NN N R

= 3{(.0-?,'—%
= P

Hence. ?b,_iaﬁ:.upeond.de»\r.in}wkml ihmxiiuniz’

An equivalinl inXerprloxion holols for Po and PBa in Termy f e expeciid value o Y
we know Chol E[Yi}! P‘Q P.\,Xc

. Ps L3 The expeckedl VWOXY when =0 + E[Y:Ix=0]=F
. Py is The (oddlitive ) chenre on The expeeted vmog‘r when X £S increawol bzium't.
E[Y:] x=« xotd ] - BELY:l xie %1 = By for ot e R



