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W should no longer wse 22 I the waltiple regression model. This s becanse
whon we add anew variable 1o the model, 7 wust always inereas
hest stay the same). This means that we conld keep adding “junk” variables
to the model to arhitrarily infate the 22 Thisis not s good property for a
Fmeasnre of fit” to have, Tnstead, we will nse “adjusted Resguared ™, denoted
by 172,

6.5  Adjusted R-squared

6.5.1 Why ' must increase when a variable is added

T e why 27 wost slways increese when o variable s added, woe begin by
lacking again at the formula:
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When we add anather ¥ wvarizble, the minimized value of 50, ¢ must get
amaller! OLS picks the values for the bs so that the sum of squared vertical
dlistanees are minimised. T we give 0TS another option for minimixing those
disrances, the disrances have ta ger smaller (or at the worat stay the same).
So, adding a variable means B5S decreaszes, so K increases. The only way
thaet 722 staye the same is iF 015 chooses s walioe of O for the associated slope
coefficient. which never happens in pracrice.

As an example, let’s trv adding a nonserse wariable to the house price
madel: random diee rolls, Using B, 1728 die rolls are simulated {ro match
the homse price sample siae of no— 1728], are recorded as 0 sriable Dice,
and added to the regression. Motige the difference in “Multiple R-squared™
and “Adjusted R-sguared” U_t"] between the two regressions:
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T'he variable Dice has no business being in the regression of house prices,
and we il tergjeet the null hypothesis that its offeeriszero, yot the H*
mereases: The adjusted Resquared (R dee 5. however.

6.5.2 The B formula

Adjusted R-aquared (A?) is a measure-of fit that can eithier inerease or de-
erense when s new variable s sdded, 822 4 a slight alieration of the 22
formnla. 1t introduces a penalty into A7 that depends on the number of X
wvariables in the madel. (Remember that the number of Xa in the madel is

21_ Varianig e ok EX lin

La'{'ul Yol ARCE ¥

—)ﬁ 55 -
7Y = ?:Qi’_{_.i—- 2

“.‘i-i(q"’ 3
(R

-t

- 2
,If’L i(w‘-’:n

Sy

n-1

g bos bt bt
€3 }/r + ?'. )
S ket
Tl R'.l - i _ E?__S__ - I - EB?V(n—KT- 1) _;3 i‘;:EJI.B“
185 DY (w1
W"\M we dou - iu,‘au?i Kt = £
Setl R

min
be, by P

==,



6.5.2 The A formula

Adjusted R-aquared (R?) is a measure-of fit that can either inerease o de-
wrense whim s new wariable is added. #2265 a0 slighe alieration of the 122
formmla. It introduces a penalty into A7 that depends on the number of X
variables in the model. (Remember that the number of Xs in the model is
denoted Ty K1)
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The 2 fommuls i such that when @ @bl B added o0 the wodel,
k gassup, which tends to make B2 smaller. We loncw from the previons
discussion, however, that whenever a variable is added, #5855 must decrease,
Yo, whether or gol Ji% dnereases or decseses depends ou whetler Lise

%
varizhble improves the fit of 1

e model enongh to heat the penalty ineu ved
b & -

Thae Justilication Tor the (e ko D) amd (e 1) ferms is from a degrees-
of-freedom correction. How many things do we have to estimate hefore we
can caleulate REST &+ 1 25 must Orst be estimated before we con get the
CILS vesiduals, and RSS. If you want to use BSS for something else (auch
a4 anensure of L), we recogoize that we don’l bave nopieees ol iolormation
left in the sample, we have [n— & —1). A similar argnment can he made far
ther {1} term in eguation 6.4



