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Table1l.3 Antibacterial Activity
of N'-(R-phenyl)sulfanilamides

Compound a(X) Observed BA (Y)
1 4-CH, -0.17 4.66
2. 4-H 0 4.80
3. 4-Cl 0.23 4.89
4. 2-Cl 0.23 555
5. 2-NO, 0.78 6.00
6. 4-NO, 0.78 6.00

k =no. of variables=1
n =no. of data points =6
2X=18

Z2Y=3L9
TX2=132
2Y2=171.45

2 XY = 10.968

For linear regressionanalysis,Y =ax + b

a=@m- D xy— D x° D y)in- D x
— (O x)?=1.45

b= y—a- x)/n=4.869

r2= > ay— > x+ Dy, x
— (2 0 (2 ¥~ (2 y)Yin)

=0.875 ..r=0.935
s2=(1-r?
X Oy = y)¥n)n—k-1)
= 0.058 ..s=0.240

F=r*(n—-k—1/k(1—-r?=28.52

The correlation coefficient r, the total vari-
ance S, the unexplained variance SSQ,
and the standard deviation, are defined as
follows:

A2
r:=1-— ESST (1.23)
SST = 2 (Yobs - }-fl'nean)2
(1.24)
= > y2— (D, y)?¥n
> A2=SSQ= > (Yo — Yeu® (1.2
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~ SAT SSQ
5= — k-1 S

The correlation coefficient r is a measure of
quality o fit of the modd. It constitutes the
variancein thedata. Inanideal situation one
would want the correlation coefficient to be
equal to or approach 1, but in reality because
of the complexity of biological data, any value
above 0.90 is adequate. The standard devia-
tionisan absolute measured thequality o fit.
|deally s should approach zero, but in experi-
mental situations, thisis not so. It should be
small butit cannot haveavaluelower thanthe
standard deviation of the experimental data.
Themagnitude of smay beattributed to some
experimental error in the dataaswel asim-
perfectionsin the biologicad modd. A larger
data set and a smaller number of variables
generally leadtolower valuesaf s. TheFvalue
Is often used asa measure of the level of sta
tistical significance o the regression modd. It
isdefined asdenoted in Equation 1.27.

(1.26)

- (88, -88) (n —ky - 1)
ka—ki,n—ka — SS2 kz _ kl

(1.27)

A larger value of Fimpliesa more significant
correlation has been reached. The confidence
intervals of the coefficientsin the equation re-
veal thesignificanced eachregressiontermin
the equation.

To obtain astatistically sound QSAR, it is
important that certain caveats be kept in
mind. One needs to be cognizant about col-
linearity between variablesand chancecorre-
lations. Use of a correlation matrix ensures
that variables of significance and/or interest
are orthogonal to each other. With the rapid
proliferation of parameters, caution must be
exercisedin amassingtoo many variablesfor a
QSAR analysis. Topliss has elegantly demon-
strated that thereisahigh risk o ending up
with achancecorrelation when too many vari-
ablesaretested (62).

Outliers in QAR mode generation
present their own problems. If they are badly
fit by the modd (off by more than 2 standard
deviations), they should be dropped from the
dataset, although their elimination should be
noted and addressed. Their aberrant behavior





