Lecture 11
(,}\@Pﬂx h: S?mFle Linear Pej ression

A9y

‘ S
‘bl:m.dzo\f /A I x

[ \’s Pg-" Etx s ’ r COIR(a‘h‘ov\ Co e,ﬁ? cient.
g\I&PP-% C'Xn ' !“) 1 OO .ﬂ)) e o ()‘n ’ 3")

gi bot B1 %, 3‘—'—’-'>J
bo =2 o
bi => B

Residuals: ,
e: = 3-’ -

- N
L?aS'f Souare) me-theol. 7 = M)

L = ﬁ éi -‘—2(3.‘- ﬁ)’ <= minimae L

N
v

333333333



23
4
ba o~ 3-%
= X = )Q
_5 z
‘,J =aX ‘+)
o oy Mot k
j‘:: 't g = Y=a2+b
. éx
desD e resiolua/ + (x g )
Xi= ‘ ’ \ -L
N\ 2 3 23
y‘ = ‘—2 - —4% - 4_2 < 4’%
yr=¢

é' = - ‘?' = O~ €538 .7{2
7

333333333



7

g@-, 4 real arror. y /

Assum piion’

.. Bl &i)=0

y. V(&r)-ot< SSE \ S
>, cov(gi. €J) =0
é/-.NorNa\ v[br &3

Es{;m«-h .
The [cum .,f 7uare e,rnry

sse— 2ef: 3 (k- G
( —3[& )-’ c‘] unbasedf
The '(Fl“' Sum *f sqw'm-es

SST = '2(3, yr=2 y-hy
The reqression Sum "f 5q uares

d -2
osh= 3 (§i-7)

( nares ESf-aatoy-
Pereperties of Leow (s‘ope)sq
w 'E(lé L= bl)é: e st cluls

(.") V (F ) V( Bl) = S’o‘ or errers

(%) Igl S Normal RV QMN(O a))

P r Qasswm ZI‘.” ’
Qs M 9w : A/"

333333333



e ! tw. G AN(o,2?)

n owr OSS‘”“?Z(D'?;

= bt + L;X‘l’ Q&N ol
N.rmo’
1-.‘[' bi=v </‘ = bot €

A )
€hes , ‘/ has xo [cneay re lation ¢.4,v-c)'nw‘:<”Mt

Hypothesis te sl -{-r simple  [inew regre sshn,

Tesd ffw =

[ H'/PO"“s (61 Hbs: ﬁc:o

Ha- (91 #0 CM [meay re/oﬁ‘.ad.rP)
A

2 = -g_ﬁ/‘E& whre &= 'SEE;

Dejree of —fr?o.o(om = n—2

3 Crtivel  volue.

A. Corndusion .
E’(a’"Ple
Ho: (2= _
HA %d‘ 0 Ql—-ﬂ')

STk {237/
= 3
5—/51« Z{‘ ,/,
a,s/ 4

4, 4373
2.5 /

C":'H(",
Ce '%l/ Yesod
l'aj"" U 7722

A Aln)

333333333



=Y
4503

Ve T 774 '
L |

=~ As 1, =% < -33])
clo not rayee‘l Ho
ANoVA: Analysis af Vortance

Recoll:

(¥i-y)
:; - '3_33‘_7» 2 GsT- SsR+ sSE.

ssE = ‘3:(3 tj.)

F =58 ~ F d“str?ku'f?on with
= SsBh-) df. Clin-2)
H Po-\—h vis Test CAMoVA )

L\"'lP";(“;S‘ Ho: (=0 y:ﬁ PIXI" f}X:.

HA: P\-#D Ho: '—lg)-
Tt al least o he
5. Tesr shatesTic Hy: R u; “’{
F - oy

ssL/@ 3) “F( 1 a-)

fo\lways vhe i as )'~S a /7037‘/"'V€

S _h,‘s
ov?styi butron. ™ nt S ¢

3 Critical valle

Critical
rfj?m

333333333



r'/ﬂ")-o X
4 Conclusien

*

I

Fl,n"z) a_

F > F..aa.g, Hen rejest H.

otherwise . Ao ot tej.e__q_:f e
- do ot f‘iic* e
A NOVA Ta ble.: r i
Suece of Vovstion | Suumsof gqusres | Degree of Frecdwr) [em Spuae) |-
iy ‘ SSR | msR
Eejare%? o¥ S R- l 7 [ msE
SS
Error SSE h-2 [MsE= ,T.E
{ a‘\'ﬂ, k SS T \ n - \ 1
EX&MP'Q _
S ( oF Ms ) F
T aartssio” 6 (8¢ / = :i”/&’ l ‘*/ﬂ’:/l.‘;é
Feer sl 43> /54 |
- ._1 20/

333333333




en Tadervols /\
C}W\‘(«d (e | y go(‘e')
el B (8

b+t (T

B

2. |mean| oty L T) ot x;c)i:ﬂ)*
9,’:‘: “bhf),% 8’(—};—"’ - sxx
wkn{ 9\1, - ?3 + é\) XD

3. P.-thin) hew values Clpreo'«‘c:f?.n miterval)

A S 1, Ke-kP
(jb £ -b"?—z 2 G |+ o) S A
A N

333333333



2 A 957 €1 P\« 2~ -‘é
)E' 1 )i'ﬁ)nas\g;/'-l-(!
Tya ——

Sk
3.0 9% oL for (o) et et
C-219b,  6-307) f\_JPQ

Agsu f'[rons o Pejyoss fonn  Moede)-
EM"P' & é\‘
, S 4»138 oy [}

2 l\f‘h‘} -0 424

—7 ) D. bb‘7 0‘%}3}
/r
(N /

£ >

r
?
7

/

(&)= 5= Equal Varasces
(- C‘eek Normoc/ Assuo’/fl'(op_g'
b checlk VF EF N(0,67), do q
Noy el PV"""“ / plet 0( He observed res!oluk

lC,l\e-Ch Eqwx‘ Var' ante ASSMM/)'icohf,

333333333



X.Ch wal var'anee  Assumpiong,
@? T . . - .
e L Gud Prttem

¢ [

A
@M\/
0 \(\ & bad Pafern

‘X
RQCO\“ . R < corvrelation c.eff,s Seat
R> <~ coeffictest o deterrsimtion.
-D . ;—c-’&‘ -%) CY’JL — '5-0(, “X) (Y2 - Y)
"R T dsesy ETEET L
Sx

VEkx§91
SSR

<sST
. 52_ Ssk
- Rz SsT

Ri o eshwenn of He populatans coeffreent

4 v'

333333333



VoL R-r= P
C)WP*‘“-Y 3+ A’no‘\{sl\s afvar?m\ce,,
Overall E- Test

Ha: AF (&) ohe o-f T h-‘f—erl»/.

N ototon?

Q= # of grovps /-brea‘fmeu-l' a=4

Yi- = bl of He Whoogree 2Tt
= mear of He ith qroup j'__. _.77'_-__>7$7
s arwd total

‘
| v
o ®



J-~ v
9-,.: ﬂod pean
N

= tofal Numler obsorveadrons,
- W ‘f obse ryatiors in He  th l?rw\/D,
jj = Wt gh:ul)'s J th  obser vations .

Si = SOhPh .S‘l'm{.uel Jeulq-r).;\ .'Q, +h M j”‘?”
3..-y%.| f};.:%.z =943 Y4.= 4.1

g: 7-757 .‘/sz :724' 3;.: L,),} :\’:_. :.‘-D/
M= T nzx6 A3 "‘7 Ng =%

H\Wo"ﬂ\zs?v Ho : M= ‘—'/03 :/Aq-
Ha: &L (eas) one af- Hor at agua

Test statis tic: /7 SsR



qofionee T \ L ST T
2v\ ‘ , . 32 1
- N .—.-""- - ' - Y

5_2%_ éng J) P TN

TABLE -
31:"‘:'\2: \’IfAV"'hmw SS b F M$ } F
e — q—' %’4} J\ﬂi
/Tr@‘“’t'tew} ST / ) MSE
-0 SST
Crror / e N N-~4 T
_
1 o-fO" ss‘(’ | N- l
aaﬂp,'e
( .
ss | DF MS S
V

VI
3

\

+4

/

s[4 50| oggy
To{'ﬁl \;"TT_'&Q‘\ J’BN-‘

Cei¥ical vale

me c :Q 3,3—3.1'2 |

fmw*;/ u.b3%y 3| 397 Y




F ’g% = 3,&3?1’%}

= 303
F=ds > Fyas cx- 303

R
./\%%\
)

F%,z.%.s',"g
TV ro‘)am‘- H.. O’C' de ot ot [ems? one

of e veon & aof equ/ with sthg

molividud  pairs  of mews.
\el:’k schews LSD (L”"' Sigpafieart Diferece)
I H‘/T‘“‘ sis: j*i« ‘M ‘ \
HAJ fl“\? , 3;:;:) ony peir.

(%)= 6

> Tesd 9+a'hs+.c

@ 5. - 4

@ LSD = tha s | MEGE+R)
2. GH}LQI heJ‘m" ANoVA Toble )

Rejed‘ H ° 7{'

r— T |



F -7 -Lo
Otleronse th net "f]. e+ Hh.

Test st :

A e
LsDx 4, zsr[ MSECE + )

z 2009 ) oB(F44)
= [+ 13§
ol o Iée% Ho .
Hipohess | [ SD {'j —ﬂ/ Gondiusion
(e phicpz 13 035 ' 3
=M W] @ MF M3

e o R 8§ Mt [

Qg



}4‘: '\mb |‘J0 ' ﬂ“r /"‘/‘

Ma=P3| 153 0.9/

[T NG Jo 4007

M= M (\o!u | 9 LD

A;SNM }7‘!’?»\5 —(px ANDYA:
[~ E'ac,h Fepu{ a)lon must he  hormel ‘
2- Tke Popu’a")}vn 6@&0 e7ual V‘ar.‘anee .

>. The Gamples muci  be male70em(md‘.
4 Al ofber factrs /aust be Cgual other

—thon omlﬁ.
Resi duals for ANlo VA :
4 —
C'j= yu - fj:‘. (obser vatn minus 9»73/0 m;,o)

Ag;mp-n.w /.res‘(o‘uqls f~I/w a Nhovpal
o‘;qh."vﬂ\n .

. For Q?ua/ grevp - He '\nn‘qmur

res: duals S"lwld be s‘c‘bc‘/q- .



