
chapter 392

lihood, which is equivalent to least squares in the linear regression setting (see

Hosmer and Lemeshow, 2000; Section 1.2 for details).

The likelihood function expresses the probability of the observed data as a

function of the unknown parameters. Mathematical methods are then used to

obtain the specific values of the parameters that maximize this quantity. The

expression for the likelihood function in the current setting is

(3.3)

where the vector  denotes the two unknown parameters. Rather than

work with the expression in (3.3), it is mathematically simpler to use the log-like-

lihood function, which is as follows

. (3.4)

The mechanics of this process involves using calculus to differentiate , first

with respect to  and then with respect to , setting both expressions equal to

zero, and finally finding the values of  and  that satisfy these equations. The

estimator of the variance of the estimated coefficients is obtained by additional

calculus. Thankfully for the data analyst, following these steps is not necessary,

since every software package performing logistic regression provides us with the

maximum likelihood estimates of the parameters along with their corresponding

standard errors.

Example 3.1
As an example, we transform the mother’s last weight in pounds to kilo-

grams, and obtain the following results (Table 3.1) for fitting the logistic

regression model of low birth weight (LOW) on weight of the mother at

the time of her last menstrual period (LWTKG):
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Table 3.1 Results of fitting the logistic regression model of low birth weight 
(LOW) on weight of the mother at her last menstrual period (LWTKG), n = 189.

Estimate SE z P 95% CI

LWTKG –0.031 0.0136 –2.28 0.023 (–0.0575, –0.0043)

constant 0.998 0.7853 1.27 0.204 (–0.5408, 2.5375)

0000 101058 GRMAT #1C41220.book  Page 92  Thursday, November 1, 2012  2:45 PM


