ero-12  Regression Taught Right

Session #3 10:55-11:40

Ruth Wunderlich
Khabele High School

Learn the algebra behind the linear and quadratic
regressions features on the graphing calculators. Find out
how to use these features with real data. Can they? Should
they? be used to solve the table problems that show up on
the TAKS test. Bring your graphing calculator.

RWunderlich@math.utexas.edu

Assumptions:

correlation coefficients =5 XX Y)
(n- Dss,

standard deviatiorg

a X%

mean (average = ——
n

1-Var Stats feature on your calculator


mailto:RWunderlich@math.utexas.edu

#1) Find the equation of the line that passes
through the points (4,3) and (8,4).

MANY ways to solve this:

Yoo N1

X=X

A) slope-intercept form of a line, Y = MX+ b

B) point-slope form of a line, Y- Y; = m(X - Xl)

1) slope: M=

Search on fequation of
http://www.webmatl_q.com/equlinel.html
rise
2) Graph by hand: M=——-
run

m="Y

4) Plug each point into the slope intercept form of a
line. y=mx+Db

A) Solve this system of equations for Mand D.

3) Make a table and use patterns.

. . . emg
B) Write as a matrix equation and solve for ébc.
ent

5) Use the regression feature on your graphing
calculator.


http://www.webmath.com/equline1.html

#2) Find the equation of a line that
represents the linear trend of the
points (3,2), (4,3) and (8,4).
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#2) Find the equation of a line that
represents the linear trend of the
points (3,2), (4,3) and (8,4).
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TMI!

3,2 2=3m+b There is no exact solution.
4,3) 3=4m+Db
8,4 4=8m+b What to do?



Possible solutions:

1) Use the average slope and the average y-intercept.
y=mx+Db

2) Use the median slope and median y-intercept.

3) Use the average slope and the point (X, Y).

Optimization solutions:

4) Minimize the sum of the distances from the points
to the line.

q= y- (mx+Db)
m’+1

5) Minimize the sum of the vertical distances from the
points to the line.

d=ly- (mx+Db) residuals!

6) Minimize the sum of the squares of the vertical
distances. (residuals squared)

d? =(y- mx- b)’

Applets for exploring and comparing Least Square
with Least Absolute Deviation:
http://www.math.wpi.edu/Course Materials/SAS/lablet
s/7.3/73 choices.html



http://www.math.wpi.edu/Course_Materials/SAS/lablets/7.3/73_choices.html
http://www.math.wpi.edu/Course_Materials/SAS/lablets/7.3/73_choices.html
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Vertical Distances (Also Deviations or Residuals)
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Least Square Regression: Minimize the sum of the squares of the residuals.
(Sum of the Squares of the Errors)

Calculus to the rescue! To find a minimum, set the derivative (which is the slope)
equal to zero and solve.

SSE=a (y,- mx- b)2 (mand b are the variables in this equation)
i=1
TWO variables! We need multivariable calculus.

The derivatives:

IS =8 2(y,- ms - b %) =0
HSE =8 2(y,- mx - b)(- 1) =0

Two equations and two unknowns can be solved.

Solve the second equation for b:
a2(y,- mx-b)(-1)=0
i=1
-y, +ma x +ba 1=0
i=1 i=1 i=1
-ay +ma x +nb=0

n
-y+nmx+b=0 Look! y=nX+b
That means (X,y) is on our line.

b=y- mx
Now plug b into the first equation and solve for m.

é 2(y; - mx - b)(- x)=0

i=1

8 () + A+ (5 mOA % =0

i=1 i=1 i=1
-2 (qy,)+ma X + (7- mx)(nx) =0
rré Xi2' mn_(zza(xiyi)_ nx_y

_ a (Xiyi)' nX—y
m_..—
a x*- nx’



Y =KX + D which means IS on our line.

The slope, M, can be written in several ways:

Can you see

In these formulas?

I' is the correlation coefficient.

I' measures the strength and direction of the linear
relationship between two variables.

Sy is the standard deviation of the y values.
S, is the standard deviation of the x values.

The slope of the regression line is the ratio of the
standard deviations of the x and y values tempered by
the strength of the linear relationship between x and y
as measured by r, the correlation coefficient.

This illustrates the statistical phenomenon of
Aregression towards the

*Wikipedia has a very good article.

mean*



