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A COMPUTER SIMULATION OF PERSONNEL SELECTION DECISIONS

Dallas T. DeFee, State University of New York at Binghamton

ABSTRACT

This paper describes a computer simulation of personnel
selection decisions. The performance of an individual
decision maker is compared to a Normative Decision Model
(NDM) in a computerized simulation designed to reveal
systematic Ill)atterns of bias (if they exist), the conditions
under which these develop, and methods by which choices
can be improved. The prl.mar{/ objective of the simulation is
to generate a set of empirical generalizations regarding the
functional relationship between patterns of choice behavior
and decision parameters such as base rate, judgement
accuracy, knowledge of results, and cost of errors. These
generalizations and supporting protocol analysis may be
%I‘lst for developing a process model of human choice
chavior. A secondary objective is to explore ways in which
choice behavior may be 1mgr0ved by exposing decision
makers to graphical feedback regarding cost-benefit
tradeoffs.

INTRODUCTION

Behavioral decision theory has become an area of vigorous
research concerned both with the description and
improvement of human judgement (Slovic, Fischhoff, and
Lichtenstein, 1977). Improving the quality of human
judgement requires an understanding of the underlyin

processes of human information processing, a knowledge o

the organizational context in which decisions are made, and
an appreciation of the substantive problems which elicit
choice behavior. The need for decision makers to confront
risky and difficult tradeoffs may well be met only by
overconfidence in fallible judgements (Einhorn and Hogarth,
1978). The selection decision in personnel administration is
one occasion for choices which are both socially visible and
often difficult.

A NORMATIVE DECISION MODEL

The literatures on decision theory and human information
processing identify several models presumed to be
paramorphic representations (Hoffman, 1960) of human
Jjudgement. Anderson (1974) illustrates how relatively
simple algebraic models can account for varietf/ of
Eerceptual and judgement phenomenon. Hammond (1977)

as develoFed a social judgement theory, which as noted b
Slovic et al, uses the Brunswik lens model as the framewor]
far describing how environmental cues can be used to
Eredlct judges responses. Regression models in particular

ave become very popular in recent research (Dawes and
Corrigan, 1974). These models have both power and
parsimony as descriptions of how information is combined
to yield overall evaluative judgements but have been
criticized, however, on the grounds that they reveal little
about the process of human judgement (Zeleny, 1976). For
the most part, these are models of human judgement, i.e.
information selection, filtration, and integration, rather than
models of choice behavior per se (Slovic et al, 1977).

A Normative Decision Model has been described in its most
general form by Einhorn and Schacht as an “analytical

framework for dealing with questions regarding the validity
of human adjudgement” (1977, p. 126). Essentially the same
model, however, has been used in the context of the

ersonnel selection decision for some time (Casio, 1978;

ands, 1973). In general, the model deals with the following
prototype decision situation: an administrator is faced with a
set of either-or action choices. An evaluative judgement (x)
has been made which represents the overall assessment of
the Person or object under consideration. Also, there is an
implied cutoff on the judgement such that if the judgement
exceeds a critical value then action A will be taken, else not.
Thus x is assumed to be a continuous variable which serves
as a predictor of some future outcome, y. which is also a
continuous variable. The y variable is a criterion for the
efficacy of the judgement x, a measure of subsequent
performance in a dpersonnel context or, more generally, an
objective standard of comparison. In most situations, of
course, the criterion variable does not exist at the time a
decision is made; if it did, there would be no need for the
judgement. Thus the original judgement must await
validation until more information 1s revealed, or until the
consequences of action can be discerned. In this formulation,
the criterion variable is also assumed to yield a dichotomous
outcome, a value of x greater than some cutoff represents a
successful outcome, a value less than the cutoff a failure.
This the overall model specifies four action-outcome
combinations as illustrated in the Figure.

Model Parameters

The Normative Decision Model as outlined here has four
structural parameters and two ‘“contextual” parameters. The
structural parameters are: (1) the number of discrete action
choices which must be made, ie., "sample size” or
“opportunity set”, (2) judgement accuracy in the form of the
correlation between predictor and criterion, (3) base rate or
the naturally occurring rate of successful outcomes, and (4)
selection ratio or the proportion of positive action choices.
The two contextual parameters are needed to make the
model a realistic representation of choice behavior: (1) costs
of both types of error in an action choice, and (2) the pattern
of prior outcomes in terms of success or failure. The
specification of this model thus assumes unambiguous
actions and outcomes, estimable cost functions and a
predictor-criterion relationship as well as a situation
mvolving on-going choice behavior. In addition, the model
is made more tractable by assuming predictor (judgement)
and criterion (performancep) variables have a bivariate
normal distribution. The Figure illustrates the model’s
structural parameters.

Model Characteristics

Note that the Normative Decision Model exhibits the
following characteristics:

Explicit considerations of cost tradeoffs between two
types of predictive error, i.e. the classic distinction
between e I and Type II errors. The task of the
decision maker is to choose a cutoff score such that
overall costs are minimized. Systematic departure from
this optimum cutoff is a “risk perference”, “bias”,
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or a violation of the norm to maximize expected utility.

Probabilistic outcomes. Any single choice may be
optimal given a set of specific values, yet nonetheless
produce unfavorable outcomes. Imperfect judgement
will preclude perfect prediction. Similarly, good results
may %e due to chance rather than optimal choice.

Single-stage choice. The decision maker has no
opportunity to reconsider after new information is
available, nor can choice be postponed.

Stable preferences and parameters. The model assumes
that the outcome preferences of the decision maker are
not only measurable, but consistent across tine. The
functional relationships among parameters are
stationary.

It should be clear that model given above is a model of
individual choice rather than a model of individual
judEement. The model operates after the individual decision
maker has made an evaluative judgement (or a series of
evaluative judgements) and is faced with the implicit
dilemma of selection from among alternative actions.
Further, the model reveals that two types of deviation from a
rational norm are possible. First, tIZe decision maker may
consistently overweight the harm from a incorrect positive
choice and thus have a ‘“failure-avoiding” bias which is
associated with a cutoff score lower than optimal.
Alternately, the decision maker may overweight the
importance of an incorrect negative choice and thus have a
“success-seeking” bias. Of course these two types of bias
could be thou Et of in “benefit” terms as well as “costs”
terms and, indeed, the model operates exactly the same
whether the problem is one of benefit maximization or costs
minimization. As a psychological problem, however, there
rfnay be strong effects associated with a costs versus a benefit
ocus.

THE COMPUTER SIMULATION

Whether this model functions well as a descriptive model
has not been tested directly. The evidence suggests not;
individual decision makers will ignore base information (7e. .
Lyon and Slovic, 1976; Tversky and Kahneman, 19 4%,
avoid examination of the negative hit rate, (Einhorn and
Hogarth, 1975), reveal both insufficient adjustment to new
information and an_chorin% bias (Tversky and Kahneman,
1974). The model is far from being as comprehensive or
realistic as a formal model could be (Rapoport and
Burkheimer, 1971). Nonetheless, the given model is both
representative of a variety of choice situations (Einhorn and
Hogarth, 1978) and simple enough to be implemented as a
flexible and easy to use computer simulation.

The simulation presents the user with a prototype decision
situation as described in the Normative ]gecision Model. It
ﬁives the user feedback regarding the outcomes of a series of
ypothetical choices. The context of decision is currently
that of a “personnel director” screening job applicants. The
parameters of the Normative Decision Model can be varied
systematically by the user while patterns of choice behavior
are recorded. The interactive computer terminal allows both
“self pacing” and automatic data collection and feedback.

BENEFITS OF SIMULATION

Individual differences among decision makers in such
variables a statistical knowledge (Schoemaker, 1979),
general aptitude/skill, tolerance for stress/ambiguity,
motivation level, and familiarity with the area in which
choices are made (Meister, 1976) will all affect patterns of
choice. Their personal factors, however, may be dominated
by task and situational variables (e.g. Payne, 1976), which
can be systematically varied in the simulation. This allows
the user to gain an immense amount of experience with
possible choice outcomes.

Prior outcomes from choice have a strong influence on
current choice behavior. Data from Staw and Ross ﬁ1978)
indicate that in resource allocation decisions prior failure is
likely, on balance, to encourage a decision maker to
rationally evaluate informational cues and objectively
review potential outcomes; to behave, in short, with a
helﬁhtened rationality characteristic of what Staw and Ross
call prospective focusing. Under conditions of unambiguous
negative feedback, both success-seeking and failure-
avoiding bias will be reduced.

Another area for significant learning with the simulation is
the interaction of base rate, relative cost of Type I and Type
I error and systematic bias in choice. 'Flg)e effects of
probable gains or losses may be crucial in choice behavior if
recent theorizing by Kahneman and Tversky (1979) is even
partially correct. Kahneman and Tversky offer an alternative
to exlll)ected utility theory which they call “prospect theory’,
which presumably explains some of the inconsistencies that
have been repeatedly observed between human behavior and
utility theory. In prospect theory, a separate value is assigned
to both gains and losses rather than a single utility to the
outcomes of a choice. There are two utility functions; one
for gains which is concave and one for losses which is
convex and, in addition, steeper than the gain function. This
non-symmetrical effect may produce clear-cut patterns of
choice bias for situations with either very high or low base
rates and large differences between the cost of Type I versus
Type II errors. Individuals using the simulation can clearly
see the effects of such a choice bias.

Finally, one of the central features of the simulation is that it
Eraphlcally shows how the explicit consideration of risk

enefit tradeoffs is a prerequisite to sound choice. The
evidence to date (Tversky 1972; Slovic 1975) suggests that
decision makers will rely on FFche.dure.s which are easy to
justify, explain and defend, This implies that choices are
often based on constructing good justification, i.e., an
explanation which can be persuasively defended despite any
poor or unexpected outcome. Slovic et al concluded that if
this rationalization hypothesis has merit, then “research is
vital for teaching us how to communicate risk-benefit and
other valuable analytic concepts in ways that would enable
such material to be woven into the fabric of convincing
Justifications” (1977, p. 30). The simulation addresses this
issue in two ways; first, by determmm% if individuals
routinely deviate from optimal choice by ignoring or
overestimating the effect of low probability but highly
salient outcomes, and second, by determining if the
graphical depiction of risk-benefit tradeoffs influences the
content of specific choices.
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