
 

2.7 Empirical MODELS WEAR REGRESSION

EMPERICAL BASED ON OBSERVATION

Suppose You OBSERVE X Xz Xz Tnt
POPULATION OF A SPECIES AFTER A GENERATIONS IEN EN I
PRICE OF COMMODITY AFTER R DAYSWEEKS MONTHS

PROPORTION OF A CITY'S RESIDENTS WITH COLLEGE DEGREE AFTER 10h YEARS
ETC

Q IS THERE A LINEAR MODEL THAT DESCRIBES THESE OBSERVATIONS

PETIT Int
i.e IS THERE A PAIROF s a b such THAT

Ant axn t b Fon n 1,2 N

IF YES
THEN X ax b

Xz ax tb

Tnt axntb

n n u g g

AND THE Points X X Xz Xz Xn Tnt

ix inn

x d



BUT PROBABLY Not

That's OK ix in

DATA PROBABLY Not
100 ACCURATE

New QUESTION CAN WEFIND A PAIROF s a b SUCHTHAT

Tnt aint b is THE LINEAR MODEL THAT

BEST APPROXIMATES THE OBSERVATIONS DATA

THEBE More SPECIFIC

Let's Pose This AS A GEOMETRIC Question

Given N Points x y ray xn Yu
FIND M b such That y mxtb is THE

UNIQUE STRAIGHT LNG THAT MINIMIZES THE TOTAL ERROR

BETWEEN THE Lwt The PANTS

Xi MXitb Distancefrom it point to TheLNG

di Mxitb Yi
Xinyi

Tour Enron E E dit E mxitb yiti i



Elm b E mxitb y

WE WANT TO FIND THE VALUES OF ME b THAT MINIMIZE

THIS Function Elmb of 2 venables
optimization

1
QUADRATICPOLYNOMIAL DIFFERENTIABLE

ET THE MINIMUM VALUEOF E mb will OCCUR AT THE Point

WHERE BOTH OF ITS PARTIAL DERIVATIVES ARE O

i.e At THE Critical Powe of E

PARTIALDERIVATIVES

GIVEN A FUNCTION OF 2 VARIABLES FIXy IT HAS

Two PARTIAL DERIVATIVES

The Pannal Deriv of f wat X off f
IS OBTAINED BY TAKING THE DERN OF f WRT X

AND TREATING
Y AND ANY FUNCTION OF Y AS A CONSTANT

e.g fix.y 4
2 3y 2x 7y 5

f 8 2

The Pannal Deriv of f wat y off fy
IS OBTAINED BY TAKWG THE DERN OF f WRT y
AND TREATING X AND ANY FUNCTION OFX AS A CONSTANT

e.g fix.y 4
2

3y 2x 7y 5

fy by 7



ez Lee fixy 7 x Gy Ex y 4

Find f fy

ex fix y fatty x't y
Find Fy

Elm b Ei mx b y mi b ane Venables

ALL Xi Y ARE CONSTANTS

MINIMIZED WHEN Em E 0

Em E 2 mx tb Yi x 0 Eb Ei2 mxitb Yi O

E mxit bx x y o m i t Eb Éy O

MEx t b Xi it 0
maxi Nb Ey

m Ex t b Ex Exiti CONSTANT

DETERMINED BYDATA

Wemust solve The SYSTEM of M b

Ex m Ex b Exit

Eti m N b Ey

NormalEa's

FORTHEDATA

GENERALLY THIS SYSTEM WILL HAVE A UNIQUE SOUN M b

THE LINE Y MX tb WITH THESE VALVES BEST APPROXIMATES

The DAA x y Guy An Yn
This Line Is CALLED THE LGA SQUARES REGRESSION LNG



E

Ex m Ex b Exit
i Xi Yi Xi XiYi Exo m t Nb Ey
1 O O O O

3

i 3 84.2 5
2 I 2 I 2

2 6 Exit O
N 3

g g

Cy 5

5 8

I

5m 33 8

3m 36 5

2m 3 me

5 E 36 8 b
O E
3 I

m

b k y x I

https://www.desmos.com/calculator/l1lkqqounf



Xna axntb y mxtb

Input output

x y

i Xi Yi Xi XiYi
I 2 5 4 10

Ex m Ex b Exit
2

go

25

10 noo
Eti m t Nb Ey

N 3 300

17 45 129 360

NORMALEQ'S 129 m 176 360

17 M t 3 b yg
Solve For M b

y x hi in

https://www.desmos.com/
calculator/ryxe0mpuvd


