- _ Assert that best fit fine must go through the Mmeoan-mean o oinT

) { ;
Relate back to A20 problems: given X and needed to prédict § [A2¢pg.3/5a]

In case you're not convinced by the standardized scatterpliot or our Azlapg.B/'Sa
Here is a formal proof: (Shown inclass)  The a2X t oome wt bath do P

Where does the equation of the line of be .$%7|({éome from? To write the equation of
ariy line, we need to know a point on the line and the slope. The point is easy. Con-
sider the protein-fat exarple. Since it is logical to predict that a sandwich with av~
erage protein will contain 0.v#5¢ fat, the line passes through the point (X, 4] )

To think about the slopé; We look once again at the z-scores. We need fo re-
member a few things. ‘

1, The mean of any set of z-scores IS-{ This tells us that the line that best fits
the z-scores passes through the or19in (0,0) '
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9. The standard deviation of a set of z-scores ig |, so the variance is also | This

‘ L iR L~ O -2-22 ’
means that Efnzj_ T 2% = E;z{_ 7 ) = ;:y_l“ = 1,a fact that will be

importarnt soor. L
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3. The correlationisr = 3,71 1f also important soon.
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Ready? Remember that our objective is to find thed {“‘Kf ofthe  lihe Be-
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cause it passes through thearigin,, its equation will be of the form Zu=t 2. We

want to find the value for m Trat will minimize the W f S guar & pesidua

. Actually we'll divide that sum by # — 1 and minimize this “mean squared

Tesidual,” or MSR. Here goes:

: z, — 7, ¥
Minimize: MSR = 2-%%—1“
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Since z, = mz: MSR = T
> 'f?'(fl Qw2 2yt w2 ) == r P
Squareﬂ}ebmomial: = p L % S ot Aitd
y Szl Sway Sap ) it erZ
Rewrite the summatior: =g oMy Tty ] /
4. Substitute from (Z) and (3% = | — Lim bk M = )
Wow! That simplified nicely! And as a bonus, the last expression is : wo{’_f‘" . —f':_/?“ A
Remember j arabl from algebra class? A _jarakdls in theformy = ax + bx + ¢ -
By e . : b =
aches its minimwm at its furniag oln?, which occurs when x = >— We can
- Ie a3 118 e At 1 urniag porhy’, " B :
- —f=2F) _ 3
minimize the mean of squared residuals by choosingm = : p = I
2.01) ]

-

Amazing! The slope of the best fit line for z-scores is {he correlodion
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That’s great, but we still need to figure out & way to work with the original units so we can avoid

converting back and forth to z-scores.

Aslope of 7 for z-scores means that for every increase of 1 standard deviation
in Z, there is an increase of r standard deviations in %y “Over one, up 7,” as

‘you probably said in algebra class. Translate that back to the original x and
y values: “Over one standard deviation in x, up  standard deviations in 7.
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That's itl The Slope of the regression line is b= - ol B / { [
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