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LINEAR REGRESSION
Example 2

o Find  the  Llinear reqression fit for the
)Lo\\owlhﬂ Adata -
b
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1 @y y) =(o,1)

Ve (xa,y3) = (2,0)
o S
\ 2

(Xz,y,_)z (\'D)

(=, XY = a,x+ a, Funetion we use +o

fit +the data.

Define dhe -+otal 5 uared epror:
n 2
5 = 2 (y, - 7i)

A
where Yi

n

£(a, x;) = Estimate produdesl
by function (ie., line)
we chose +o Fit data.

A

Yi = X tda,
We now Find a, ard a4, o minimize SSE,

The solution, from caloulus, i +o get
Aerivatives 4o zero:

_};sss = 0 and a SSE =0

30\| aq?.
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Now we do +the math.
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0= 3 SSE = 3 2 [y;_-(q‘xﬁﬂzﬂ
%, 3a, =1
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L= =1 t=1

oYy
n 5 n n
AL X, *a, L X = 2 xiy;
=\ L=t t=i
n 2
0= 3 S5 = Z [y;, —(q.xzﬂzﬂ
da, a2 =

n 2
= Z 3 [Yi‘(ﬂaxé Mzﬂ
=t aqz

1=\

i | |
= 2 2[y;-(ax: +4z)] l_(n -l )}
= : 3z

_ir:" 2 [)’; —(a,x; +“zﬂ +(-1)




E?O??GEPTUAL TOOLS

By: Neil E. Cotter REGRESSION
LINEAR REGRESSION
Example 2 (cont.)

n n n

o = 2‘ (—Zya) + _Z‘,Zq,xi + leqz

L= = L=
o?'. n n "
a4, z Xy + qz_Zo 1 = 2 Yi

t=1 L=t L=!
U\‘,Sinﬂ the data, (xz,y;)ls, we can
calculate

all +he summation terms
and.  think of them as constants.

Solvinf) the resulting simultancous eghs gives:

| = C{Z\ 1.)(iz:xz>'i) '(?:,"5)(%)/5)
E)(E)- Er)E )

n n
d, = Zyi-ADx
=t =1
n
2 1
=1
n
Note : "2'1 1=
i=

Another form Jor the soln (from Walpole, etal

P
Probability and Statistics for Engineers and
Scientists , Prentice Aall, 2002) '

N
a, = Z_, (x:-)_c)(yz‘}") A=

%. (xb—x) ' whe

re X=
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For <4he example at hanA, we  have
2 ( )= 2 =l
SZ:_L X-=..\_0+\+'2, = 3 =
ni= O C 3 |
- n
S ST
- 0
_LZ;‘ (xz*?Xy.:-?) = (0-1(-4) + 9/6(0_%)
- -1
+ @0(0-4)
= =-1{2\4+ -\
(3) ( 3)
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Our estimated points are Found by
Suhshli:wl:i.nﬁ xy wvalues into

qQXp+ag .
A
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The coefficient of determination, r,
tells us what Fraction of the Lotal

53uqrul error our s-l:mi.gh'l:' Line £it
eliminates compared o just usin

yi =y Jor the estimate of every y;.

r
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| — asEg

n 2
where ssE= 2 Gy ‘;’L)
sS5T L=

n z
ssT = 2, (75.';)
i=l

2

' 2 .2
Here, ssE = (1-5) +(o~ _\.) +fo-L
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