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Introduction
A behavioural analytic perspective has a application to 
understanding gambling behaviour. Many gambling scenarios 
involve a choice (e.g. ‘slot machine X’ vs. ‘slot machine Y’) with 
unknown payoffs; and the Generalised Matching Law (GML) is an 
obvious candidate for describing such situations. That is, the 
distribution of gambling choices may come to approximate the 
distribution of payoffs; expressed linearly as: 

log (B1/B2) = log (R1/R2).a + log k 

Where “a” is the sensitivity to reinforcement (R) through changes 
in the response (B) and “k” is the  inherent bias.  Strict matching 
(equal balance of Bs to Rs) would have a sensitivity of 1 and 0 bias.

This study investigated the possible role of ‘near wins’ as 
contributing to the reinforcer context in slot machines. A near win 
is a situation where a gamble on a slot machine results in an 
outcome that physically resembles an actual winning stimulus (e.g. 
4 cherries in a row as opposed to a ‘win’, signalled by 5 cherries in 
a row). Near wins could increase sensitivity by way of increasing 
the total amount of reinforcers even if the ratio of payoffs across 
slot alternatives remains constant (Alsop & Elliffe, 1988).

Evidence that near wins may operate as reinforcers come from 
several sources. For example, Clark, Lawrence, Astley-Jones and 
Gray (2009)  found fMRI evidence of reward pathway activation in 
response to near wins. If near wins operate as reinforcers (as a 
product of Pavlovian generalisation), then they should share 
similar behavioural properties. For example, Dixon & Schreiber 
(2004) found evidence for longer post reinforcer pauses (PRPs)  
after both wins and near wins in a gambling analogue. 

Method
A within-subjects design with 24 participants. One session had 
near wins (see Figure 1), the other did not (counterbalanced). 4 
slot machines with 12 reinforcers (wins) each were played through 
both sessions.  Each machine had a different reinforcer ratio for 
the slot reels: 2:10, 10:2, 4:8 and 8:4. All the participants’ response 
ratios across the 4 reinforcer ratios were combined into a linear 
regression (see Figure 2). Latency (defined as ‘delay to initiate the 
next trial’) was also recorded after each trial outcome.

Discussion
The analysis on the sensitivities across conditions were 
inconclusive. There is no support in this study for near wins 
contributing a reinforcing effect to behaviours in concurrent 
schedules of reinforcement.

However, the latency results revealed that near wins may have 
some other type of reinforcement effect via the PRP. Near wins 
had significantly different latencies compared to wins and losses, 
demonstrating unique response patterns that fell between the 
other two outcomes.

Overall, it appears that near wins do have some sort of 
reinforcement effect, but it is not so strongly represented in the 
changes in sensitivity. Perhaps the overall amount /frequency of 
near wins (33% occurrence if not a win) was too low in magnitude,  
a concurrent study has found evidence for increases in sensitivity 
with a higher percentage of near wins (at 50%). There were also 
other possible limitations in the simulation: where the slots were 
uncharacteristic of real machines (e.g. simplistic slot reels and 
mouse based player input) and lack of a real monetary reward may 
have reduced the reinforcement value of wins and near wins.

Results – continued
A repeated measures ANOVA for the no near win condition 
revealed a significant difference in win/loss latencies, F(2,46) = 
69.96, p <  0.01. Specifically, latencies were longer following a ‘win’ 
vs. a ‘loss’.

As for the near win condition, the repeated measures ANOVA also 
found a significant difference F(3,69) = 30.48, p < 0.01. Paired 
samples t-tests indicated that although there was a significant 
difference in latency between a ‘win’ and ‘loss’ trial, more 
importantly there was also a significant difference between a ‘near 
win’ and ‘win’, as well as a ‘near win and ‘loss’ trial. Near wins had 
latencies that lasted between that of wins and losses.

Aims/Hypotheses
1. Having near wins in a slot machine simulation would produce 

increased sensitivity over a simulation without near wins.

2. A near win would produce response latencies between that of 
a win and a loss, suggesting a moderately strong post-
reinforcer pause.

-2

-1.5

-1

-0.5

0

0.5

1

1.5

2

-2 -1.5 -1 -0.5 0 0.5 1

B
e

h
av

io
u

r

Reinforcer

No Near Win Condition

Y

Predicted Y

Linear (Y)

-2

-1.5

-1

-0.5

0

0.5

1

1.5

2

-1.5 -1 -0.5 0 0.5 1 1.5 2

B
e

h
av

io
u

r

Reinforcer

Near Win Condition

Y

Predicted Y

Linear (Y)

y = 0.110x + 0.119
R² = 0.01

y = 0.383x + 0.025
R² = 0.22

Future Directions
Possible extensions and refinement of the experiment  include:

Increasing the occurrence of near wins (e.g. from 33% to 75%),
Using different reinforcer ratios and total wins,
Having 4 slots instead of 5,
Animal studies for near win effects,
The effect of real monetary rewards.
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Results
The presence of ‘near wins’ produced an increase in sensitivity to 
the reinforcer ratios across slot machine alternatives, as shown in 
in Figure 2 below. However, a paired sample t-test revealed no 
significant difference in sensitivity when comparing the conditions,
t(23) = -1.32, p > 0.05.

Figure 1. Slot simulation showing a near win.

Figure 2. The linear regression models for both conditions.


