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Abstract

Informal rewards, also known as pats on the back, are shown to be extremely effective
rewards in some settings, prompting some managers to declare them as more “valuable”
to employees than monetary rewards. On the other hand, salary and benefits continue to
be the main motivators used by firms, and are clearly not substitutable by pats on the
back. We name this puzzling dichotomy “the pat on the back paradox” and seek

behavioral regularities that could explain this puzzle.

! Very preliminary. Do not quote or circulate.



1. Introduction

Extant studies of the effect of monetary and informal rewards reveal two robust
but inconsistent regularities. First, questionnaire-based studies show that informal
rewards, also known as “pats on the back” appear to be far more effective than pay raises
and promotions. For example, in a survey of American workers, 63% indicated a “pat on
the back” to be an effective incentive (Lovio-George, 1992). In other survey-based
studies (Graham and Unruh, 1990), pat-on-the-back incentives are shown to be more
effective than monetary rewards. Such findings have been attributed to the recognition
bestowed by the pat on the back and have prompted statements such as: "There are two
things people want more than sex and money ... recognition and praise." (Nelson, 1994,
quoting Mary Kay Ash, founder of Mary Kay Cosmetics).

In sharp contrast to the informal reward view, economists attribute effort solely to
wage. The wage-effort relationship has been recognized as a fundamental building block
of labor economics from its early days as a discipline. One of the undisputed fathers of
modern economics, Alfred Marshall, was among the first to note that worker effort was
not fixed (Marshall, 1936, book 6, Ch. 2) and depended on pay. This assertion was
demonstrated early on with extensive studies (e.g., Baldamus, 1957; Lytle, 1942; Ryan,
1947). The wage-effort relationship is crucial in explaining cross-section wage
differentials and unemployment patterns (e.g., Akerlof and Yellen, 1990).

This wage-effort dependence is also noted by human resource management
experts, who agree that salary and benefits are crucial in hiring and retaining employees
and in keeping morale high (e.g., Messmer and Taylor, 2001). Recently, firms in specific
industries (see e.g., Berta, 2001; Lazar, 2001) have found themselves unable to avoid
raising salaries and bonuses to keep employees motivated and retain them in the firm.
The apparent dichotomy in the human resource literature between situations where
informal rewards are most effective and situations where monetary rewards are most
effective is puzzling. If the “recognition and praise” explanation to informal rewards’
effectiveness is correct, it is unclear why such “recognition and praise,” valued more than
money and sex in one realm, cannot substitute for money in other realms. In fact, some of

the most contentious salary disputes in the past decade have been in professional sports



and more recently in the entertainment industry, both of which are saturated with
recognition, praise and other pats on the back. We refer to this apparent inconsistency as
the pat on the back paradox.

The main goal of the current research is to examine if this paradox may be due to
the basic properties of human adjustment to economic incentives. To address this goal
we review the relevant known properties and explore the conditions under which they are
expected to lead to a pat on the back paradox. The results of this analysis show that the
conditions that lead adaptive agents to be more sensitive to pats on back than to monetary
incentives are wide but have clear boundaries. A positive effect is predicted when the pat
on the back signals a probabilistic future value, which in expectation makes the
reinforced behavior attractive. Surprisingly, in these settings a pat on the back is more
effective than immediate play of the lottery. Thus, the paradox can be explained with the
assertion that the positive effect of a pat on the back would be best observed in
organizations where it signals future monetary rewards, whereas monetary rewards would
be more effective where a pat on the back cannot reliably signal a lottery.

The paper is organized as follows. Section 2 reviews the evidence for the
existence of a pat on the back paradox. Section 3 presents the relevant properties of
human adaptation to economic incentives and derives (using a descriptive model that
summarizes these properties) the conditions under which pats are expected to be
effective. Section 4 presents a simple experiment that demonstrates that the factors
captured by the model are, indeed, sufficient to produce a pat on the back paradox.
Section 5 discusses the relationship of the current explanation/reason for the paradox to

alternative explanations.

2. The pat on the back paradox

Informal rewards, often referred to collectively as pats on the back are low cost or
no cost, often verbal, rewards that have virtually no monetary market value. Nelson
(1994) notes that such rewards are most effective with an immediate on-the-spot
recognition of a job well done by their manager. They can be congratulatory remarks,
praise, or symbolic items. Nelson (1994) relates the story of an incident that occurred at

the Hewlett-Packard Company. An engineer solved a difficult problem and, overcome



with excitement, burst into his manager’s office with the news. The manager offered the
only reward he could find at the moment—a banana left over from his lunch?.

As noted in the previous section, the suggestion that informal rewards can be
more effective than monetary incentives comes from questionnaire-based research. This
line of research shows that 81% of workers and 60% of managers do not associate
monetary compensation with productivity increases (Schneier, 1989). There is also
evidence that employees who receive cash bonuses for good performance tend to come to
expect them, whether they deserve them or not (Hayes, 1999).

In a survey of American workers, 63% indicated a “pat on the back™ to be an
effective incentive (Lovio-George, 1992). Graham and Unruh (1990), in a study on
effective incentives, report the following four incentives as ranked in the top five out of
65 potential incentives: (1) A verbal congratulation by the manager following a job well
done, (2) a personal congratulatory note from the manager following a job well done, (3)
a public recognition following a job well done, and (4) a morale-building meeting
between manager and worker following a job well done. It appears that companies
recognize the value of such reinforcements. For example, Tektronix, Inc., a manufacturer
of oscilloscopes and other electronic instruments located in Beaverton, Oregon issues
“You Done Good” notecards for managers to award deserving employees in the company
(Nelson, 1999).

An outsider to the field of human resource management could falsely conclude
from the above research findings that companies would save a great deal of money by
shifting resources from monetary incentives to pat-on-the-back type of incentives. A
possible retort to such a suggestion would be to point at the pat-on-the-back rich
entertainment industry, where recent labor disputes (Writers Guild of America, Screen
Actors Guild, American Federation of Television and Radio Artists) have shown pats-on-
the-back to not be an effective substitute to monetary rewards. Alternatively, a cursory
look at newspaper want ads reveals a lack of ads advertising pats on the back or

congratulatory notes.

? The Banana Award is now a coveted employee prize at Hewlett-Packard.



3. A simplified Principal-Agent environment

Consider a simple “Principal-Agent” environment in which the agent can select
between two alternatives: “Low” or “High” effort levels. The principal can observe each
choice with probability p < 1 and reinforce each observed high effort choice with
probability q < 1. Assume that in the absence of a bonus system, the agent gains one
money-equivalent unit from each low effort choice and nothing from a high effort choice.
The value of the productivity loss from low effort relative to high effort to the principal is
C > 1. Thus, the principal is motivated to change the agent’s incentive structure by
reinforcing each of the observed high choices with a bonus of B, such that 1 <pgB < C.
In other words, the expected bonus must be greater than the worker’s opportunity cost yet
smaller than the firm’s expected gain from high effort. In addition, the principal in this
model has the ability to reinforce observed high effort choices with a pat on the back.
The pat costs C(pat) to the principal and has no direct value to the agent. Assume that the

principal can select among four bonus systems:

Delayed monetary rewards
Immediate monetary rewards
Immediate pat on the back

Informative pats: Immediate pats that signal a delayed reward with probability q.

It is easy to see that under the assumption that the agent is rational, the principal
should avoid the pat on the back. Under the opposite assumption, that the agent ignores
monetary incentives, the principal should avoid monetary rewards. The pat on the back
paradox implies that these extreme predictions are not descriptive. It appears that
monetary incentives are important but pats on the back can nevertheless be effective.
That is, immediate monetary rewards may be more effective than pats without monetary

rewards, but less effective than informative pats.

3.1 Three relevant behavioral regularities
Three of the known characteristics of human adaptation to economic incentives

appear to be relevant to the “pat on the back™ paradox. The best known regularity is the



Law of Effect (Thorndike, 1898), the findings that animals (including humans) tend to
respond in an adaptive fashion to immediate feedback. The importance of the immediacy
of feedback led Herrnstein and his co-authors (Herrnstein, 1990; Herrnstein and Prelec,
1991; Herrnestein, Lowenstein, Prelec, and Vaughan, 1993) to abstract this regularity as
melioration: an attempt to maximize immediate payoffs.

A second relevant characteristic is the sensitivity to secondary reinforcement.
Studies of human behavior show that the reinforcing value of a lottery ticket that gives a
probability for a future consequential outcome is close to the expected value of the
ticket’. In a recent research, Perry, Erev and Haruvy (in press) observed that the effect of
paying decision-makers with unresolved lotteries (lotteries that will be played at the end
of the experiment) is practically identical to the effect of immediate payoff that equal to
the expected value of the lottery. For example, the outcome “you got the lottery that
gives —200 with probability 0.03; 0 otherwise” had the same effect as the outcome “you
got —6 for sure.” We refer to this observation as the EV-like secondary reinforcement
effect.

A final and least known relevant property is the payoff rank effect (Barron &
Erev, 2001). Experimental study of repeated choice behavior among gambles shows that
decision makers are very sensitive to the expected ranking of the gambles. Thus, when
expected ranking is incongruent with the expected payoff, experience tends to move
decision-makers away from maximization. For example, the average participant in
Barron and Erev’s study learned (during 400 trials) to prefer “3 with certainty” over the
gamble “32 with probability 0.1 and 0 otherwise.” Similar pattern was observed in
choice among losses: the average participant learned to prefer the gamble “-32 with

probability 0.1 and 0 otherwise” over the sure payoff “-3.”

3.2 Implications

Under the assumption that the agent is likely to display the three behavioral
regularities summarized above, a consultant to the principal can make three obvious
recommendations. First, immediate rewards should be preferred to delayed monetary

rewards (see Mowrer and Ullman, 1945; Banks and Vogel-Sprott, 1965; Cohen, 1968;

3 With risk neutrality and odds clearly communicated.



Kamin, 1959; Setterington and Walters, 1964; and Walters, 1964). Second, informative
pats should be preferred to uninformative pats. And, when the pat is costless, it is likely
to have a positive effect on the principle’s payoff.

To derive more precise predictions the consultant should quantify the joint effect
of the relevant behavioral regularities. The current analysis uses the quantification
proposed by Erev and Barron (2001). This model, referred to as “reinforcement learning
among cognitive strategies” (RELACS) was found to provide relatively accurate
prediction of choice behavior. For example, after estimating the model’s two parameters
on 46 experimental conditions, the correlation between its ex ante prediction and
observed aggregated choice probabilities in 27 other conditions (similar to the simplified
problem analyzed here) was 0.98. The basic assumptions of the model are presented in
Appendix 1.

Table 1 presents the expected effect of the three immediate reward rules on the
principal’s expected payoff for various combinations of parameter values (p = 0.1, 0.3,
0.5; g = 0.01, 0.03, 0.10; B = 100, 200, 400; C = 2, 4, 6) under the assumption of
RELACS agents. The results show normalized average payoff per trial to the principal in
a 1000 period repeated interaction. The normalization involved setting the firm’s net-of-
cost payoff from low employee effort to 0. The results reveal that unless C(pat) is very
high, the pat-on-the-back paradox emerges: That is, the principal’s expected payoff

increases with the addition of pats on the back.

4. Experimental demonstration
4.1. Experimental Design

To evaluate the descriptive value and highlight the implications of the present
analysis, the current section presents a simple experimental demonstration of the effect of
informal rewards. Recall that the principal can observe effort with probability p and
conditional on observing high effort can reward it with probability q. We examine the
behavior of agents in an environment in which p = 1/3, ¢ = 0.03 and B = 200. In
addition, base payoffs to each of the agent’s effort choices, previously 1 for Low and 0

for High, are both incremented by a gamble yielding 1 with probability 0.5 and 2



otherwise. Thus, in all the conditions we examined the participants had to select among

the following two gambles:

Low effort: (2 with prob 0.5; 3 otherwise)
High effort: (1 with prob 0.5; 2 otherwise) + (200 with probability 0.01; 0 otherwise)

Informal rewards were simulated by a yellow smiley face on the screen. Three bonus

conditions were compared:

No smiley: The selected gambles were played after each choice.

Uninformative smiley: In this condition, high effort choices were rewarded with

probability 1/3 with a presentation of the yellow smiley face. The presentation of the
smiley was not correlated with the outcome of the selected gamble. Both types of
feedback (the smiley and the outcome of the selected gamble) were presented in parallel.

Informative smiley: In this condition participants were informed that each

presentation of a smiley implied they had earned a lottery ticket that would pay 200
tokens with probability 0.003 at the end of the experiment. As in the previous condition,
the smiley faces were presented after high effort choices with probability 1/3. Note that
the expected value of the two alternatives is the same in all three conditions.

Twenty-five subjects (engineering students at the Technion) participated in each
of two immediate monetary incentive schemes (No smiley and uninformative smiley).
Fifty subjects participated in the informative smiley condition. Each treatment involved
subjects facing the same two choices repeatedly for 400 periods. Choices were
represented by two virtual buttons on a computer screen. The buttons were labeled
“Right” and “Left” and subjects were told to select a button in each repetition. Once
pressed, the button selected would display the token payoff for the corresponding choice.
The number of tokens earned in a given round would be added to the cumulative payoffs
displayed at the bottom of the screen. Although the buttons were presented to the subjects
in neutral terms, we find it convenient, for the purpose of continuity of the discussion
from the last section, to refer to the choices as ‘High’ and ‘Low.” Similarly, though

payoffs were in tokens (conversion rate of 40 tokens = 1 Shekel = $0.25), we may think



of payoffs as net reward: monetary reward minus the money-equivalent energy value

expended working.

4.2. Predictions and Results

The right hand column of Figure 1 presents the prediction of RELACS (with the
parameters estimated by Erev and Barron, 2001) in eight blocks of 50 trials. The payoff
rank effect, modeled in RELACS, implies that without the informative smiley the
maximization rate (proportion of high choices) will be below 50%. The addition of
informative smiley is expected to move behavior toward maximization.

Consistent with the RELACS prediction, the addition of the informative smiley
improves the maximization rate from 45% to 55%. This effect is significant at the 5%
level* (one-tail t-test p-value = 0.041). The effect of uniformative smile is insignificant

(2-tail t-test p-value of 0.86).

5. Conclusions

The current analysis shows the two of the robust properties of human adaptation
to economic incentives provide sufficient conditions to the emergence of the pat on the
back paradox. Since human agents behave as if they (1) underweight of rare events, and
(2) treat unresolved lotteries like reward with similar EV, pats on the back that signal
possible reward can be very effective. In addition, a third property on human adaptation,
underweighting of delayed payoffs, is expected to heightened the effect of pats on the
back

Notice that this explanation has two optimistic implications. First, the apparent
disagreement between the survey-based research and the empirical economic research is
smaller than it seems. Both lines of research capture accurate regularities. Under the
current experimental-based explanation pats on the back are truly useful, and monetary
rewards are necessary. We believe that this convergence is good news.

A second optimistic implication concerns the possibility of eliminating costly

violations of maximization. In the current setting, pats on the back appear to work

* If we were to ignore DMs who never change their behavior in response to feedback the significance
would increase (p-value < 0.02).



because they move boundedly rational agents toward the efficient behavior predicted

under the rationality assumption.
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Table 1. The expected effect of different reward rules in different environments under
the assumption of RELACS agents. The expected payoff was normalized by setting the
payoff from low effort to 0. Thus, C is the maximal possible payoff.

Expected payoff to the firm
p q B C No Monetary Informative

reward reward pat
0.1 0.03 400 2 0.02 0.06 0.34
0.1 0.03 400 4 0.03 0.06 1.05
0.1 0.03 400 6 0.05 0.20 2.06
0.1 0.10 200 4 0.03 0.61 1.28
0.1 0.10 200 6 0.05 1.10 2.49
0.1 0.10 400 6 0.05 1.06 1.47
0.3 0.01 400 2 0.02 0.04 0.43
0.3 0.01 400 4 0.04 0.13 1.51
0.3 0.01 400 6 0.05 0.08 2.56
0.3 0.03 200 2 0.02 0.05 0.14
0.3 0.03 200 4 0.04 0.57 1.52
0.3 0.03 200 6 0.04 1.08 2.87
0.3 0.03 400 4 0.04 0.18 0.31
0.3 0.03 400 6 0.05 1.24 1.87
0.3 0.10 100 4 0.03 0.61 0.77
0.3 0.10 100 6 0.05 1.83 2.29
0.5 0.01 400 4 0.03 0.32 1.53
0.5 0.01 400 6 0.05 0.73 3.09
0.5 0.03 100 2 0.02 0.12 0.35
0.5 0.03 100 4 0.04 0.72 1.76
0.5 0.03 100 6 0.05 1.11 3.15
0.5 0.03 200 4 0.03 0.56 0.82
0.5 0.03 200 6 0.06 1.59 245
0.5 0.10 100 6 0.06 0.72 0.85
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Appendix 1: RELACS
RELACS, the model used here is an extension of the model proposed by Erev,
Bereby-Meyer and Roth [1999]. It can be summarized by the following assumptions:

Strategies and decisions:

The decision makers are assumed to consider two sets of strategies: Direct (e.g.,
Low or High), and Cognitive. The cognitive strategies are rules that condition the action
in trial t + 1 on the outcome of the first t trials. Two cognitive strategies are assumed: (1)
hill climbing and (2) loss avoidance.

In the current, binary choice, setting the hill climbing strategy implies a selection
of the action with the highest recent obtained payoff (and a random selection in the case
of atie). To follow this strategy the subjects are assumed to recall the last payoff
obtained from each strategy. The initial value of the last payoff record is A(1) — the
expected payoff from random choice.

Since all the payoffs in the present problems are positive, the loss avoidance
strategy implies indifference. The indifference is resolved by a selection of one of the
direct strategy according to the rule described below.

At each trial, the agent is assumed to select one set of strategies, Direct or
Cognitive, and then to select one of the strategies in the selected set. Both selection

phases are assumed to obey the same choice rule.
Reinforcement learning: The probability p;(t) that a DM selects option j in decision d

(d=1 involves the decision among the sets, d=2 is the choice among the strategies in the

selected set) at time t is given by the following variant of Luce’s (1959) choice rule,
g, (A1) /3 At
p,=e"’ z er() (?) (1)
k=1

where A(t) is a payoff sensitivity (defined below), q;(t) is the propensity to select option j,
and nq is the number of relevant options (ng = 2 in the choice among the two sets, and the

number of strategies in the selected set in the second choice).
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If option j is selected at trial t, the propensity to select it in trial t+1, q;(t+1), is a weighted
average of the propensity in t and the obtained payoff R(t).

q;(t+1)=q;(OU-wz,d)]+ ROW(t.d) )

The weight of the new reinforcement, w(t,d)=1/[n/[(d)(nq)]+C;(t)] where 1 is a parameter
that captures the “strength” of the initial value qj(1), C;(t) is number of times j was
selected in the first t trials. The initial propensity gj(1) is assumed to equal A (the
expected payoff from random choice). On each trial two propensities are updated, one
for the chosen set and one for the chosen act or strategy. Propensities of options that were

not selected are not updated.

Payoff sensitivity. The payoft sensitivity at trial t, A(t) = A/S(t) where A is a payoff
sensitivity parameter and S(t) is an measure of observed payoff variability. When payoff

of unselected alternative are not known (the current case):

St+1)=G[1-W ()] +| R@) = A [ W' (1) 3)

where W'(r)=1/ (t + 77) and A(t), a measure of payoff average, is updated like the payoff
variability term:

Alt+1)=A0[1-W (O] + R (W' (). (5)

Altogether, the model has two learning parameters. Erev and Barron’s estimation yields
the values: A =4.5 and n = 100. The prediction of the model for the current settings were
derived by running computer simulations in which virtual agents that behave according to

the models assumptions play each of the problems. A simulator can be found in
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