REGRESSION II: Hypothesis
‘l Testing in Regression

Tom Ilvento
FREC 408

Tal-:i_ng {}{}

» ¥ is the Dependent Variable

» Skate awverage SAT Score in 1999 -
SATOTAL
m X is the Independent Variable
= Percent of high school seniors who took
the SAT - % TAKING
» The correlation between SATOTAL and
TAKING is -.89

‘ Model Regressing SAT (Y) on Percent

_] Scatter P!-Il-_tﬂf SATOTAL vs. TAKING
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Excel Regression Output

Excel Regression Output
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A look at the sources of
i Variation in the Model
Unexplained Sum
Y Y, of squares [Y, - Y))*

Total sum -~
of squares Vo= By + B X,
Explained sum of
squares {‘?. Y
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$ Measures of Variation for Regression

55, = T(E-Fy wie
= 55R = T(F-F)y ke
vssE= SO-LF exaar

¥Where i & the sample Sze
K is thee number of independent vamables in the model

Mean Measures of Variation for

$ Regression

= Mean 55, = $(¥-Ty Sample Variance

Mean Square
Regression (MSR )|

. _FE-TY Mean Squ
Mean SSE % = e
_——

What is_liin the formulas?

» The book uses k as the number of
independent variables, or the
number of slope coefficients
s B Bor o By

s Some books use it to represent the
number of parameters estimated,
which indudes the intercept coefficient

« By By By -m

Be careful with the notation!

S0 here is what you should
rememher__

= Total Sum of Squares
=55,  has n-1 degrees of freedom

= Sum of Sguares Regression

ANOVA Table example from Excel
i with 1 independent variable
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« 55R  has # independent variables
=k degrees of freedom
= Sum of Squares Error
« 5SE  has n- # parameters estimated
=n-(k+1) degrees of freedom
F - test
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o FTest

= FTest (using F*)

...I:h‘l'-- AR

1

-F=

n very general test that none of the
indepentent varables are significanthy
tifTerent from zero

a Il there is only one independent vamable,
the= F-Test = (I-t=st)y® e, F= =1

liE

= The null and alternative hypothesis for the F
test is
s Hp: By =Ez =B =10
w H at l=ast o=@, - 0
s TS5 P =178.652
n Compare with table F wilh 1 and 49 4.T_ at &
specified & level (2q., (05)
a Or ook at the porale= of 000
« Condusion???

_* Excel Regression Output
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¥ =1146.529 - 2.177(TAKING)

The estimated B is -2.177

Root Mea n_§quare Error

= The Root Mean Square Error is the
Square Root of the MSE =

> E-Fy
n-k-1)

Excel calls this the “Standard Ermor™
under Regression Statistics

Excel Regression Qutput from SAT
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Standard Error of the Estimated
i REQFEEEI'GFI_ Equation

= Remember we said the error term of our
model is related to the variance (thus the
standard deviation) and the standard error

= And that we assumed constant error variance
arass all levels of the independent variable X

= So the Standard Error of the Model is given
as

5SE
S |—""= o Root MSE
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