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Q. Multiple Regression Analysis: The Problem of Analysis

Three-Yariable Model: Notation and Assumptions

Let us consider the following three-variable PRF as: R
Regresand 5 renory
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X; Xy X; i
¥, is the dependent variable (regressand) |
7 Xz and X, are the regressors or the explanatory variables :
P —
¢

Vi s the stochastic disturbance term
Remark: the subscript i is denoted the observation i from our sample dém.

In case our data are time series, the subseript 1 will denote the t dﬁcn’al’ion. \r‘t = P, 1P2>(2 ¢ 7 ,Z )K}t 4 ‘lé

i means the average value of Y when Xa and X3 are set equal to zero 500 t Ve Yt 5 .
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Under the CLRM, we assume:
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By the above assumptions, we can find out the conditional expectation of ¥ E [ Y , xl('

Take E [« [%i x,;] to the PRF ;
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The meaning of partial cocllicients:
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In order to find the OLS estimators. we need to write down the sample regression function (SRF)
worresponding to the PRF:
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From the FOC, we then get the normal equations:
P = iy o+ fols + s

L¥=f Y X+ L X5+ EXaXy
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We therefore get:
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7.2 Properties of OLS Estimators 1%
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Proverties of (LS Estimators (Cont:)
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Properties of OLS Estimators (Cont:)
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The Multiple Cocflicient uf])clrrmi:lulin_n_!«’! and the Multiple Cocfficient of Correlation &

In this section, we will study how 10 measure the proportion of the variation in Y explained by the
variobles Xz and X5 jointly. This is the same concept of ~* that we have leared before,

The quantity that gives this information is known as the the multiple coefficient of determination
and is denoted by B2,

To derive K, we firstly write down the following equation:

Y, Byt foXo 4 Xy 4@, — STANDARD  FORM - 0= SRF

= 4d

(7.1}

where ¥, is the estimated value of ¥; from the fitted regression line and is an estimator of true
E(Y| Xz Xu).

7.1 may be written as
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= St
(1.2)
Squaring 7.2 on both sides and summing over the sample values, we obtain
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'I'l,\t\> - T T icient of multiple cormelation, denoted by K, and it

is o measure of the degree of association between Y aidgll the explanatory variables joimly, Although
r can be positive or negative, R is always taken to be posiye.
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7.2.1 & and the Adjusted #*
It should be noted thifie
when the number of regressors sases, R
words, an additional X variable will not decrease

- Thus,

ing function of the number of explanatory
3 g n other

BTy ¥

TTEases.

To explain this fact, let we write down the definition of B¥ again:

R ESS

= 1-=%
Ly
(15)

Therefore, in comparing two regression models with the same dependent variable but differing
number of X variables, one should be very wary of choosing the model with the highest £,

In light of comparing two B terms, we have to take

Lo account the number of X variables present

in the model. To achieve this goal , we can consider the all aof ination, which
s as follows:
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= the number of parameters in the model including the intercept term. 5§ 4 2 ?7/('" - 0

n= the number of observations in the sample data,

The above equation is known as the adjusted R, denoted by & . The term adjusted means adjusted
Tor the df associated with the sums of squares entering into 7.5,
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We can rewrite the the adjusted R as: Aesivlin] "91«/"%
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ot -k estimeitoy of &
s ~ . ¢
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We can also get the equation which shows the relationship between & and &*:
al
Tzl—_ | = 2w , (n-) A &S = (n-() >|
247 (nR) (n-k)
~2 2 l
R=1- I-R - -1)
L ] IGE3) S A n s
Note: R’ CAV BE NEQATIUE,
Ex: Whem R*= 0 . (verify this)

Besides & and £ as goodness of fit measures, other criteria are often used 1o judge the adequacy
of a regression model. Two of these are Akalke’s eriterion and A iya's
criteria, which are used 1o select between competing models, We will discuss these criteria in greater
detail later.
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