10. INFORMATION FUNCTION AND MISFIT SENSITIVITY

In this chapter we discuss the “information” of a test and its items. “Information” is directly
related to misfit sensitivity so we discuss both “fit” and “information.”

The way “information” enters into determining the value of an observation is through its bearing
on the precision of measurement. Measurement precision depends on the number of items in the re-
sponse record and on the relevance of each item to the particular person. On-target items make for an
efficient test, off-target items do not.

Since measurement precision depends on the number of items in the response record and on the
relevance of each item to the particular person, the evaluation of each item’s contribution to knowledge
of the person can be calculated specifically. Information is the inverse square of the standard error of
measurement. The information (/) in a test score or in a measure derived from a score is I = 1/SE ?
which is one over the square of the standard error of that score or measure. The smaller the standard
error, the larger the information (/). When SE _is in logits, information is in inverse square logits.
Replications enter information through the numerator. For the standard error replications enter through
the denominator.

For dichotomies where [p(1-p)] (proportion correct times proportion incorrect) is equal to In-
formation (I), then the square root of 1 over [p(1-p)] is the standard error: SE, = W1/ or =172

Tests can be compared for their information in order to see which test provides the most infor-
mation. The consequences of lengthening or shortening a test can be anticipated by observing the result-
ant gain or loss of information that accrues.

When item and person are close to one another, i.e. on target, then the item contributes more to
the measure of the person than when the item and person are far apart. The greater the “distance” (the
difference between the person’s ability and the item’s difficulty), the greater the number of items needed
to obtain a measure of comparable precision.

Table 10.1 helps make such determinations. Column 1 is the absolute logit difference |B— D)
between person ability and item difficulty (B-D). Column 2 is the squared standardized residual
'= exp(|B— D|) Exp (B-D) is the unexpectedness of an incorrect response to a relatively easy item

while exp (D-B) is the unexpectedness of a correct response to a relatively hard item. Each z> marks
the “unexpectedness” of a response.

The values for every instance of unexpectedness can be ascertained and accumulated over items
to evaluate the response pattern plausibility of any person measure, or summed over persons to evaluate
the sample pattern plausibility of any item calibration. The mark of unexpectedness is a positive differ-

ence from (B-D) or from (D-B). Corresponding values for z? can be looked up in Table 10.1, which
gives values of z * = exp (B-D) for unexpected incorrect answers or values of z,z =exp(D - B) for
unexpected correct answers.
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Information in Terms of Relative Efficiency and Misfit Detection

Table 10.1

Difference Be- M'Sh_t
tween Petacion Relative Number of Items
Person Ability S:::;ﬁ:ed F{es:inse Efﬁfcitincy Needed to
i Residual Improbability Obo er Mamtalr.'| .
Item Difficulty ’ 2 servation Equal Precision
B—D) 2 =exp(|B-D) | p=1/(1+2%) I=400p(1-p) | L=1000/1
-0.6,0.3 1 .50 100 10
0.4,0.8 ) s %0 "
0.9,1.2 3 .25 75 13
13,14 4 .20 65 15
15,1.4 5 17 55 18
17,18 6 14 50 20
1986 7 12 45 22
2.1 8 B 40 25
29 9 .10 36 28
23 10 .09 33 30
24 11 .08 31 32
25 12 .08 28 36
26 14 .07 25 40
27 156 .06 23 43
28 17 .06 21 48
29 18 .05 20 50
3.0 20 .05 18 55
3.1 22 .04 16 61
30 25 .04 15 66
33 27 .04 14 73
34 30 .03 12 83
35 33 .03 11 91
36 37 .03 10 100
37 41 .02 9 106
38 45 .02 9 117
39 50 .02 8 129
40 55 .02 7 142
i 60 02 6 156
42 67 .02 6 172
43 74 .01 5 189
44 81 .01 5 209
45 90 .01 4 230
46 99 .01 4 254
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