ANALYSIS OF COVARIANCE (ANOCOVA or ANCOVA)(Page 1/3)

Analysis of covariance is a combination of the Analysis of Variance (ANOVA) and regression
analysis. Sometimes observations are taken on one or more independent variables besides the study
variable from each experimental unit. The independent variable(s) is(are) called ancillary or
concomitant variables. In such cases, ANOCOVA is applied to examine whether the variation in the
study (dependent) variable (y) over the classes is due to the class effects or due to its dependence on
the concomitant variable(s) (x). The ANOCOVA controls the experimental error by taking into
consideration the dependence of y on the x’s.

Some examples where the technique of ANOCOVA can be used are as follows:

(i) The yield(x) of a crop may depend on the number(y) of plants per plot and we may consider
the number(y) of plants as the concomitant variable and perform ANOCOVA.
(ii) In a study of the effect of drugs or diets on the growth of animals, the growth(y) may

depend on the initial weight(x) of the animals and ANOCOVA may be performed.

ANALYSIS OF COVARIANCE OF ONE-WAY CLASSIFIED DATA:

Let us suppose that we have a set of observations ( x;, y;), i =1, 2, ........... ,bj=1,2, . , rion the
concomitant variable X and the dependent variable Y classified according to t classes.

The linear model is

Yij= Ui+ B(Xij - Xo0) + €y (1)
i=1,2 e,t;j=1, 2, ............., i'Wheree;; are independently normal with zero means

. X Xij . . -
and variance o2 and Xo0 = T” where n = Zfriand B is the regression coefficient of y on

X.

The least -square estimates of the parameters in model (1) are
H?= Vio -B( Xio—Xo0 )
Y j(xij=%io) Vij= Yio) _ Exy

==X  say
Yij (xij— Xi0)? Eyx ’

g =
The unrestricted residual (error) SS for the above model is
SSE=Y Yiilyij — Bi— Blxij — x00)]?

=ZZij[yl-j — Yio — ,B\(xij — xoo)]z (vio is the mean of i" class of Y)

E
= Eyy - Ez ...... (2)
Where Ey, = Xi;( X;j — Xo0)?
Eyy = Z(yij _yOO)2
ij

Eyxy = 2ij(xij - Xio)(yij - Yio) (PTO)
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ANALN SIS OF COvARIANCE  (Contimued )
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