NOTE:
mean(Y) = #(successes)/N = estimated probability of success p







Instead of the LS method, the
method of Maximum Likelihood is
used.

The probability of observing the

sample (Y, Y,, ..., Yy )

can be expressed as:

P(Y=0) P(Y=1) P(Y=1) ... P(Y=0)P(Y=1)
=I1[p* (1-p)*"]

=Likelihood Function L(p;Y,,....Yy\ )

Log L(p;Yll-"rYN ) = H(Bo ’ Bl VAR BKI L(p;Yll-"rYN )

The method of maximum likelihood finds the values of 35, B, ..., B¢
which maximize the log-likelihood (computer search method is used to
find the maximum).

Output from Logistic Regression:
Deviance = - 2 * log-likelihood

Akaike’s Information Criterion (AIC) = - 2 * log-likelihood + 2 M
M = K + 1 = #(parameters estimated)

Bayesian Information Criterion (BIC) = - 2 * log-likelihood + M log(N)

A model with small AIC or BIC is preferred.










Null deviance = deviance with ONLY the intercept term in the
logistic regression model

Null deviance - Residual deviance ~ y? distribution with df = (K+1)































Coefficients:

Estimate Std. Error z value Pr(>|z|)

(Intercept) -6.4971485 0.3698332 -17.568 < 2e-16 ***

V3
V4
V5
V6
V7
V8
V9
V10
V11
V12
V13
V14
V15
V16
V17
V18
V19
V20
V21
V22
V23
V24

0.9040565 0.3508822 2.577 0.009980 **
-0.0065268 0.0018371 -3.553 0.000381 ***
0.7048252 0.0754529 9.341 < 2e-16 ***
0.0040051 0.0006381 6.276 3.47e-10 ***
-0.0358227 0.1856778 -0.193 0.847014
0.1506237 0.0217626 6.921 4.48e-12 ***
0.5306576 0.3440593 1.542 0.122990
0.2438647 0.1830803 1.332 0.182857
0.0429113 0.0438971 0.978 0.328300
0.0967733 0.5052403 0.192 0.848103
0.3521818 0.3441767 1.023 0.306186
-0.0804089 0.0421495 -1.908 0.056429 .
0.0029327 0.0014124 2.076 0.037860 *
0.0015271 0.0002880 5.302 1.15e-07 ***
-0.0045502 0.0009866 -4.612 3.99e-06 ***
-0.0046850 0.0014881 -3.148 0.001642 **
-0.0582260 0.0273372 -2.1300.033178 *
0.2076367 0.0488683 4.249 2.15e-05 ***
-0.1248815 0.0358366 -3.485 0.000493 ***
-0.0021921 0.0052871 -0.415 0.678430

-0.0124892 0.0127656 -0.27:8:0:327899%010 Ani-nv, INd

0.0286177 0.0219352 1.305 0.192013

Signif. codes: 0 “***’ 0.001
“**'0,01“*"0.0570.1"1

(Dispersion parameter for
binomial family taken to be 1)

Null deviance: 1624.2 on
9999 degrees of freedom

Residual deviance: 1202.0 on
9977 degrees of freedom

AIC: 1248.0

FP <- 13/(13+9829)
FN <- 143/(143+15)

FP
0.001320870
FN
0.9050633

Overall
misclassification =
(143+13)/10000
=0.0156

NOTE: this data set has very
small % of 1’s:

#(1) = 158, n = 10000
P(Y=1) = .0158




Coefficients:

Estimate Std. Error z value Pr(>|z|)

(Intercept) -5.9816131 0.2855980 -20.944 < 2e-16 ***

V3
\Z
V5
V6
V7
V8
V9
V10
V11
V12
V13
V14
V15
V16
V17
V18
V19
V20
V21
V22
V23
V24

0.8378952 0.3267936
-0.0054307 0.0015450
0.6248313 0.0765550
0.0052916 0.0005910
0.2450584 0.1751301
0.1267578 0.0199955

2.564 0.010348 *

-3.515 0.000440 ***

8.162 3.30e-16 ***
8.953 < 2e-16 ***
1.399 0.161725

6.339 2.31e-10 ***

-0.0885989 0.3772810 -0.235 0.814337

0.5496452 0.1747053
0.0139899 0.0525293
0.1472172 0.4457888
0.9272693 0.3180951
-0.1695692 0.0469682
0.0030291 0.0012677
0.0015513 0.0003020
-0.0041240 0.0009928
-0.0081692 0.0014183
-0.0262453 0.0300195
0.2030188 0.0485512
-0.1545541 0.0365230
-0.0084037 0.0050864
0.0082330 0.0127746
0.0027807 0.0227944

3.146 0.001654 **
0.266 0.789988
0.3300.741219
2.915 0.003556 **
-3.610 0.000306 ***
2.3900.016870 *
5.137 2.79e-07 ***
-4.154 3.27e-05 ***
-5.760 8.42e-09 ***
-0.874 0.381967
4.182 2.90e-05 ***
-4.232 2.32e-05 ***
-1.652 0.098498 .

0.644 0519265010 rpi-nvy, NG

0.122 0.902905

observed <- V26
fitted <-
round(wetlandb.outSfitted.values)
xtabs(~observed+fitted)

fitted

observed 0 1
0 9809 12

1 166 13

overall_misclassification
<- (166+12)/10000

>
overall_misclassification
[1] 0.0178




