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1 Simple Linear Regression I — Least Squares Estimation
Texthook Sections: 151 1583
Prevunasly, we have worked with a ramdoin wriabide - thal coimes [rein o poprilstion that s

pirnmally distributed with mean H ansl variance o? We b seen thal we can write & in terms
rETul coi@pEsETl § Lhat 58, 7 [ I"lq the time brng, we afe wmig o

ol o oaEd A
|||.|.||:¢_l' uap et abbon Bor oasr rasdom varlabbes from £ o B San, WO OAW W B i W will sow
fiowd it nsediil o call the random varialde g a dependent or response voariable. Mooy i, the
Lie L variahle of imterest may be related o the wbuefs) of one or more known o controllable
inddepeisdent or predictor variabbes, Consslder the followhig miftuat =

LE1 A eollege recruiter woukl Bke to be able 1o preslict s potential inconsing stadent’s first-year

abbon coooernang high sclsood GPA (5 1) al oolbewr cwi P

GA () Dl o kawwwn il
exxinination soore (ry). She feels that the student’s first-vear GPA will be related to the

valises of these two Krnewns vagfaldes

LREZ A marketer is siferested i Vhe effec

the weekly sabis (] of heg beand of '-_hll.llllr:l.' eletergenl 15 & groiegy stofe

of changing shell height (03] and shell widih (rg) on

iert o Bimmae i |u'|||||.-l' i""l" Wl e

LE3 & pevcholingst s imerostod in tewting whetler the am
foreign langusgs (i) & related to the chidl's age (1)

In ench ease we have at beast one varlalibe that B konoss (s some enoes 8 is controllsble), sl &

frspeiiest vadiable that s & raicdoin variable, YWe woild ke o 68 o aaslel relates Ehe fosjsoins

1o the know al sidilisis apml sscbal geseancdors

i coptpelabhle varialdeds ], | e nanin poasois

nse linear regrossson are the followding:

1. Proediction - Te prodict & futare rosponse bass] on known yabues of the predictor varialdes

and post data relatesd G the jeoomss

2. Description - To measure Uhe effect of changing o controllable vwrialde on the mean valoe

al the rospoise vareslse

3. Control - To conftrm that o process: s proaciding respronses. [pesults) that we ‘expect” undor
thee pressen cperating comsbitions [messared by the levelis) of the predictor variableds))

L1 A Linear Deterministic AModel

Sigpgcear yonl ane a vemdor who sells s prodiet that s in bigh demand (e, cold beer om e beach
cable tedevision in Gaineswville, or life jackets om the Tifaric, to name o few), Il you begin your day
with 100 items, bhave o profit of $10 per item, and an overhead of 530 per day, you know exactly
biew 1mch 1|r-|Ii1 1 will make that day, oamely 1K 1030k Simbarly, il vou begin the day

wilh B eins, vl cam alse siate your prodits with cortadnty, [n et bor sy

gt o (ErEns vees

begin the day with (r), yvou cam staie what U day™s profits (y) will be. That is,
yo= li-r— 3k

This i= calles] a deterministic model. In general, we can write the squation for & straight line a=
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