
MATH 124 Spring 2005 
 

Lecture: Regression 
                          

Skills you should acquire from this lecture: 
- These are lecture notes about regression. It is 

unlikely that we will get time to fully discuss these 
in class, but they will be useful for doing the final 
Excel assignment. 

 
 
 
 
 

 
Related readings in the textbook: 
- Sections 2.3, 2.4, 10.1 
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Text Box


This part introduces the concept of simple linear regression. The goal is to find the equation of the line which best fits the scatterplot.



t+ ru"l/ L- wz +. lrque a- **lvrrh.4@
Atzrt,gfrorr ,F fL *lA^rl*V olro olLun,

f\* dohtnul^,,1o obsornrnl tn t-L lu,rt".rpl"l
qff,^n )" b* lt,q/^f 1o rI -^kr, 5(A5,L +-

l.ucrtW lJ,* rclql,nthtp iA Jt*- For^

/nl 
= p, a l3trLry,, ,

,  /  L \ / , ' n t a l r L r -
$r^n 61":ctfv
t r y (o ra 

!trzA)L

Mul. P", ht lrL G^lkt f,v^rd,-s
Fluwldt-r- \,\/L

['t *lnt*, wL

,a
]^, L run'ftugl"l luo*o +L

^ul olo* +L ,rvgresinn

Obynwl y ,*lW5 vrl *Lod- +t"". v4z?t,t(rV)

5. L slrt"L ab,I,r)-,t",tr Ltffrrlort "f J-L-
t-flrtl$rot,C#,,"tr,,( il,*tlt"3"l*rt- ( /b.r,plrrn
dF ft y^rulJ,L, wr- /* W Lg trrcb,l,y



4- frl'- \A

fubr/uo\

]-L
T+

uool*L ̂rrf*rrln vr- b,U ]-L O

\5 |t /rPUye-AL(- LJ,r*"

ItL vt3ft-6ton ltu- nnl, fU obrsrtJ ( Wr

Y't0ne5anl ')* r,\,\ &^ e t,3nzk sy^Lol Q()ltlun)

{n a,ll,l-,r^ wL fu+tr,l* +t*- Ltr4Ir,lr*lr^ rlrn{)^,.: 0I

tLbsunry &*l ,l ,E ltl {O,r) 1\M loorls I,
{L- W[[dro,1, F,,nuL /*Ern(hon Kno_ oo l]..L
t\5r",p|.

l rrrUn-, p;4r+55ton, ,,,noolJ"'l

$oPPPnada

ll , .r 6,,+€L*
f +t c_ *E,cl,ur(
obv*4

It =
/

oburu/
rury{kL

w,\.\"
r-nl,

txpkd"l

l)* esulyryhon tlr] tt L €7 ow-,nfuuhl-
,),rl,,br/il )/ (0,r)

'\ oLUo o p**nft,rt



n - l  I  A  Aqnnrtwry l\t, f,, n

O l

V,tttc trlru,t

o
Gk^" q,)*n' {U v4n%tan

, , * )

lrnL I{* q,tonl,,n,A
b& N')5 

'll,, 
/rL,L

j-|o ht- *h*h

5
Yrt f r ton l , *

urhmE f*, IFL- YYrrcblbrt l ,*

TL l,u ul^*^ b.rt {,1, lt _ /ol* w,ll Lr-t" 0^r-' *r'r4 r,{rtrrtnu{.5 tL /n,AoQ;. vrr/
15 lronulahonall^ 

/oru /t b wr't,v,zz- U jul,t,F i.L d*,|,]-,,n
+l^L ^*r"o "r,;rrr"ff i :yr; f ,r

^'tlV^A* rl (crn t*_ 6hr*n Lhil t_t*
uLv",h^ ,f lp *n,l lf *l*,./h wz v, tl ,oll
I'D q n/ L{ *sy*}vt-|, f t/e^ tr? l_W ,urlhr1



,aqW*l 
/u,',]tu#g-

t ,'t'/' 
4 e 4^,1*t /n,,tq|,o^ rV

h,rd[trni*ur+n 
rS

sL And 
3 

,\

/ 
Yl,^Mr,,l* re Fr ln obt.^n)

bu = E b ' ' i
q 

\*-n,P )L

@#H.ro'n},t,
6a.*\ ,F 

!

Wc o"l[

t= bo+I, r.

f\,. gn'),,I"',/fr l-14 ,yrtgp^ 1,,,u Ant !tuz,1 q_
vorfw ,N 2c iy )e w/- (qa, p*J,,tr^val*- nL

5 ( ta- t =bo+ L, tr{. )

vu ult'"^fu fL ty5,l*r/u tL6aj) aL (r,t ytr*-,(-;)
LL= obnrvr*]

= A; -t,
rttporhz onp,rtL - v nJrr)-*l rys faw_,t*q,il.



onil

7.^

tLrL Wwrf- l"

po!, Ld',+/

.ihr'rrhe- f,

l'_
\ -

7r ,0 ' f
n -Z

- 1

L ",J
<.---



Lul*zZ

(an\n*rn1 tufybs,r^ {*aLrlr*.3 I

Kcso^tc\ wws tr^r/*rnr ), w1d@6i,rz *Lo slnrhor,r,.$, P ,lo*".u'a- clr*uu Tn p*lic,rlT+t* *rr*o,u

Y: 
'^\+let' rA ho* )up'^hno*r*tnr r, urory,.4^I ua{u.5,a/a,/ % f ,unl'W toctst tz) uL fi,".k^y \",

Nlw Fu- t,lb *,n3 l^[.

Y"rytu

)L ch ^1""* [Aan

Tq
I o
( j

6 5
6 L
"@

Lt8
I  q 3

i h L
L l o

Lqa
L1 3

research
Text Box
This part shows an example and then discusses how you can use a regression line to predict the value of the response variable given a value for the explanatory variable. It then talks about the topic of transformation. The goal of transformation is to make the relationship between the two variables more linear so that you can fit a simple linear regression line. Finally it mentions R-squared which can be used to judge how well the regression line fit the observed data. Higher R-squared values means better fit
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Text Box
This part is very advanced and talks about how you can carry out confidence intervals and hypothesis tests for the regression parameters.



W\.,,,,l

Nor ft" fL qEPl" LT t 5

-^L,T+L| l- (r,'01) (o'16q1)

-),:FF].-?Ll l- o"i3o1

t-1, Lo?CI ,- 
l !+51

A  4 5 { o  f i $ r .  f t , t 5

T,oano!  (z"ao4)( ' la*)

L,o6f iP< 
9"1-t ta

t  \ 'h56L J'f ,qh)

51bv; (e,16+75l -n 0  -

wrlh

_2"716 I
Y\=5L

ow l-}-

( b r=1 "06 f i 0  t

17% LT$r

@
IQ; o"iost

n  ^ /
l3o , Ib t i'  

l t  I

N'l*
---e-

6E,
Js I

Wfu-

I )s n,.l uxyul ryo*b kovqt L**
ttrbt N cnl ,niob/ oafu & h** h
frrn^ {v. LT */ lz*hoE **,Lno



Io

Ll"
V5

\t: t\ J'at ' 
.,, hov il*holtu

w'L f :! 
o 

*t*dh 
4+ ,)t,,lnb,r[,on,,lhu", n*L /f

Arrlr vnott) pwvt,*l3 it4- .fbrn^hrcItllt 
?oq -L^,r,hr I h us.L lor io* p*v*[r,+_

\ r  \

,ILl o ],nl frr il* hl,yh*

z?(:T7llD

Pn >l)
Pft<l)

l-l v

Hn;

H*t
H * i

l"ol

! [5t=o

/ \#o
P t l o

l\t (o

W \ W
|t* t\ 

rrt/

fL t\r{r

Ul ha
Va,('tof,lZ
{ nf w,4/t

lu* *t-/ l" kJ*k.Ih_,
iJ r/ip-+,Ll or wl al-p*J,,ri,_,g
f+ rtp o tg l-r>,u- ,t-t*-1



fk t\rrtl vu"rrwVl,

n= 16

15  o {

'Fyo .

Lt,e, $ , aw{ g'n br Hs)
tf\o LUL" ?ll*-rwre- t I

{'rf

t  =  - l o " 1 t )

n l  7
i, ulLI,,Ll ( iu fftfor- Hn)

E-*d, 6np,uf* u,u\*[ trn ).1*_ rygve,fttoa
\rM- rtHrl h 4- po"r)-r d,,r t")** gftft- rr&
Sl I outul fu { wr,,\)|,r,

vl

Lr=l  ' \36 +Elo = 7 ' \13

b l  : * l o , (3 \  ,=b ,  =  [ ' \ 73

"LI-ha" o{- ̂ rl F\*')r( v^rtqW t7
,/44cl'fi| frr l.*"r*rnry fL'r,,!" u*[*

Ho,ftr
rl h I ht

: 0

4o

L,+43
5"= -1, [ l l

9 o Pn*1,,,r= t- Pff)t- t, btl}

dP=tA-z-lh



F  t  r l
tfon- la|iJ-

t , 33?<  \ , t \ l  (1 ,?+ t

, l

g , l  a  1-9(T>t"L t l )  ( , .L

5rw lv^ln t5 lr*y- (bv^nri n1.r) ))o

\\"t"LS* e^cioh tlo' va-n,tfu tg o,F nD
LLIL 14 yl,rl,n1 L\ul![ v^tt,rW

\nstlwalo
\-_

No.,ull l-Vl +k- rcb,/*l tt ll"w lrf f"o,rro_
blw*r^ )-L )aru*.d *Jw "F Lu 'Trpo.e- t/nrw/,{
^^,) IW p*,lo]r/ lU il-- re!rcfi@A lnr tL

cL= jt r *0,

iloh "f wttdudl- ug^,nrl lt uyl*rlrr, nn^lr/u
tov't h* wu!"') sr a6f;erfit1g *Lolln- r;



:w.4@+"-

L, ,n*  YT?' f t f7 tonl ,*  f i l - r .  {oL

Qlrb r$ l^{f uL,a,b a,{\ o,lso Lt- l^,..1 I' 
;; firno,r\rut vrswl{4 obs,,l ;;|H*n Lnz
w'L ho* v7)( ,/ fri fI* oWerv*J ld/^



Ltrl,*- \+

t-t,ti\ \\"F \\"*- n''J^'tl' tb

b\,- obs rc{LtuI v'lu*' dF ll*

fu n- ktW vrlw LA

It4 /,f&- ftuz- t}**n

w4Pma Vw*Mt *l

U

LL= It- E",

]l- forns onY \\rt- hur-,,rr*- yLli,l-rA4 5ha,y

horr f,* \L ,bstd drrl* F"lV f.r- /-t*
lr,y,?.55tv* t1,\r- +q ft4- W+t4/t D,'- u4fi&t5,,haut

*,n ^- $,\}r/ r-L1rc?tton "**ffirrll*' CIb"/{w}

A,irt }'/ ,+" *l+, ftuth {t r wu\^ sF lW ,tzal.,r/,t

V r,t)wu+!5 Le.cs'

5e **r^ll? l-t* hrl,,wn w& a,b{ r,,llA
A- wulo^\, ,lotl,

research
Text Box
This last part discusses residuals and residuals plots. These can be used to visually assess how well the linear regression line that you have fitted models the observed data. 
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