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JAYWALKING OR JOYWALKING:
A GAMETHEORY APPROACH TO
POLICY-MAKING

SABRINA SCHONFELD
Senior Sophister

In a lively and thoroughly researched essay, Sabrina Schb'ry’é]d uses the phenomenon
of jaywalking to compare standard rational choice theory and an alternative behav-
ioural model with bounded rationality. She skilfully shows that policies which in-
corporate behavioural biases can lead to pareto-improvements and concludes by
highlighting the fascinating potential dsimi]ar solutions in other policy areas. Her
findjngs illustrate the importance (j'the underlying assumptions when applying ra-

tional choice theory in a policy-context.
Introduction

“If you do decide to step up and thumb your nose at Johnny Roadlaw like the na-
tives, learn your chops on the beginners’ courses qf Parnell Street and College Green
before tackling the world-class black runs at the Stillorgan Dual Carriageway and
Dame Street...”

(Kelleher, 2010)

The world that we live in keeps changing at a vertiginous pace. The challenge for policy-
makers is to devise more effective forms of regulation that unburden rather than encumber
the average person - regulation that produces results, laws that can be followed, and that
will be effective. For this purpose, the discipline of economics has long been regarded as
the ultimate tool to assist policy-makers to make the right choices, thereby improving the
lives and wellbeing of the citizens and constituents. However, policies do not always lead
to the desired outcomes.

To illustrate the importance of realistic assumptions that can help in the devel-
opment of optimal policy, ideally resulting in pareto-improvements, this paper will discuss
the case of jaywalking. This is a classic example demonstrating how a framework applying
theoretically appropriate incentives and assumptions about actors’ preferences can result

in very different outcomes, including inefficiencies and, occasionally, dangerous situations.
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The reason why jaywalking is an ideal candidate to address the divergence between theo-
retical models and reality is that the sheer scale of the phenomenon cannot be justified by
pointing to random deviations from the logic underpinning it.

In most countries, jaywalking is prohibited. The underlying reasons are multifarious - jay-
walking affects the efficiency of the traffic system, results in externalities as it endangers
other traffic participants, and constitutes a hazard to the individual’s health. By standard
economic theory, the threat of being hit by a car or collecting a fine should present a
strong disincentive to jaywalk. The benefit of a minuscule time saving should not outweigh
the possible high short- and long-run costs. However, observational evidence in most
cities suggests that jaywalking is a common practice.

This begs the question, why is this the case? Using a behavioural game-theory
approach’, this paper will demonstrate the importance of realistic assumptions with re-
gard to incentives and payoffs that influence the rational actor in the standard economic
framework. Moreover, it will offer explanations as to why seeming deviations from the
rationality principle may be more common than often implicitly assumed. The first section
will provide a brief overview of the phenomenon of jaywalking, while the following section
will discuss the standard rational choice theoretical model commonly underlying policy-
and traffic design. The third section will then offer an alternative model with modified
assumptions about the actors’ preferences, and discuss how they are shaped, as well as
present evidence that different approaches to policy design incorporating these insights

can lead to better outcomes. The final section concludes.

My Street Is Your Street — from Public Space to Segregation

Until the 1930s, streets were considered public space, with pedestrians having the natural
right of way. Automobiles were private property and merely tolerated on the condition
that they did not interfere with the public rights of pedestrians. Automobile clubs and car
manufacturers brought increasing pressure to bear on policy-makers (coining the term
jaywalking along the way, inspired by the use of “Jay” as an insult for people from rural
areas, who were unfamiliar with the rules of the high traffic cities). This led to the devel-
opment of a legislative trend whereby automobiles gained greater rights of way than pedes-
trians (Norton, 2008).

Policy-makers and traffic engineers sought to make the flow of cars as efficient
as possible, whilst improving public safety. This resulted in even further reductions in
pedestrian rights and a move towards policies guided by the segregation principle that
still prevails (Hamilton-Baillie, 2008). Although a relative reduction in the number of ca-
sualties has been observed in many countries, the problem of jaywalking and the associated

1. As Camerer (1997) outlines, “[b]ehavioral game theory aims to replace descriptively inaccurate model-
ling principles with more psychologically reasonable ones, expressed as parsimoniously and formally as

possible.” (p. 185).
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loss of life have become no less urgent (Jost and Allsop, 2014). Perhaps the most common
regulatory approach to jaywalking in conjunction with traftic signalling is criminalisation,
the penalty for which is generally the imposition of fines. Nonetheless, jaywalking remains
one of the most commonly committed regulatory offences across the globe.

For example, take the city of Dublin. Dubliners are renowned for their jaywalk-
ing skills and pride themselves on the ability to navigate the city’s byzantine maze of traftic
lights, roundabouts, one-way streets, and quality bus corridors with confidence. However,
particularly in urban areas in Ireland, fatal accidents involving pedestrians and cyclists are
aregular occurrence (Jost and Allsop, 2014). Traffic congestion remains high, in part due
to sub-optimal road planning and high car dependency (McDonald and Nix, 2005, Wick-
ham, 2006). To handle this situation, Dublin uses a sophisticated adaptive traffic system
to regulate the flow of traffic through the capital. Its main objective is the optimisation of
traffic flow, the avoidance of congestion and delay, with a focus on efficiency (Fellendorf,
1997). As is common elsewhere, jaywalking (as defined as crossing a roadway when the
pedestrian crossing signal is red) is illegal and anyone caught jaywalking can be required
to pay a fine pursuant to the Road Traffic (Traffic and Parking) Regulations (1997) as
amended by the Road Traffic Act (2006). Moreover, a strategic plan is in place to contin-
uously improve road safety for every participant (Road Safety Authority, 2010). Taking
all of this into account, it is safe to conclude that considerable efforts are made to reduce
the occurrence of jaywalking. Nonetheless, one needs only step outside to know that it
remains a common practice to jaywalk on the streets of Dublin, as is the case in so many
other cities in the world. This begs the question, why do Dubliners jaywalk despite these
efforts? The following sections will demonstrate that the reasons for this are complex,
but can be explained using a simple game-theoretical model.

The Classic Model

As outlined before, the sanctioning of pedestrians crossing the street when traffic regula-
tions require them to stop is a common practice. The principle on which this is based is
deterrence theory, coupled with rational choice theory, as O'Neill (2004) explains:

“This important link between deterrence and rational choice has become well-estab-
lished in the legal literature and is the jbundation qf so-called optimal penalty theory.
This theory posits that an appropriately constructed sanction will be no harsher than

necessary to prevent the rational individual from engaging in criminal conduct.” (p.

155)

Apart from penalties in the form of fines, not exercising due care can be equally costly
for the pedestrian. As Baird et al. (1998) show in a game-theoretical set-up, in a regime

of comparative negligence, each rational player has an incentive to exercise due care, re-
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sulting in a stable Nash equilibrium. Using these insights about the incentives of the play-
ers, the following model illustrates the rationale that underlies common traffic policy de-
sign.
The players in the strategic game are the participants in traffic, with N = {1, 2,
., n}. Player i chooses from a; = {Go, Stop} . The payoffs are such that ui(Go, Stop) >
ui(Stop, Go) > ui(Stop, Stop) > ui(Go, Go). In this game, player 1 is the pedestrian and
player 2 the motorist. The least preferred scenario, when both players go, is associated
with a high potential cost, for example death, injury, damage or a penalty. Moreover, it is
safe to assume that a situation in which both players stop has a lower payoff for the player
than stopping when the other player moves. Even when relaxing this assumption to indif-
ference, the best response would still be the same. Solving the game as illustrated in Figure
1, one finds that [Go, Stop] and [Stop, Go] are stable Nash equilibria, in which none of
the players has an incentive to change their actions, given their expectations of the other

player’s action.

Player 2
Go_ Stop
Go |-1,-1] 4,1
Dlavar
Player 1 g o [T.3 0.0

Figure 1: Strategic game using standard assumptions. The pay(ﬂorderingsfor player 1 and player 2.

As this paper is interested in the pedestrian’s decision-making of whether to go
or stop when her crossing signal is red — the very definition of jaywalking - a more specific
model is illustrated in Figure 2. This extensive form game allows the players to move se-
quentially. This captures the reality that a player may change her mind based on the actions
taken by the other player. Assuming that the pedestrian’s light is red, both players have to
decide on their best strategy, while having full information on the other player’s strategy.
Again, negative payoffs are assigned to both players going at the same time. Similarly, it is
explicitly assumed that player 1’s payoff when she goes remains unchanged even if player
2 stops, due to the high opportunity cost as discussed above.
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Player 2
Go, Go Go, Stop Stop, Go _Stop, Stop
Plaver | Go | -1,-1 -1, -1 -1, 1 -1, 1
Yr! Swp| 1.4 | 0,0 1.4 0.0
1
Go Stop
Go Stop
14 00

Figure 2: Extensive form game using standard assumptions. The payoff orderings for player 1 and
player 2. Player 1 moves first.

Solving the game, there are two Nash equilibria, [Stop, (Go,Go)] and [Stop, (Stop,Go)].
The only subgame perfect equilibrium, however, is [Stop, (Stop, Go)], as player 2’s strategy
to go if the player 1 goes is a non-credible threat. This is consistent with the rational actor’s
preferences outlined before. Player 1’s dominant strategy is to stop at the red light,
whereas the motorist would choose to stop had the pedestrian chosen to go, and to go
when the pedestrian stops, an outcome that is clearly desirable from the policy-makers’
perspective.

However, as suggested before, the phenomenon of jaywalking highlights the fact
that the assumptions about the pedestrians’ preferences do not seem to reflect reality very
well. Why this may be the case and how different preferences lead to a “bad” non-optimal

Nash equilibrium is the content of the next section.

A Behavioural Game-theory Approach

Although the reasons for jaywalking depend on many different factors, common themes
can be identified that give insights as to why actors do not act as predicted by the rational
actor model presented in the last section. The key insight to understand why this is the
case clearly lies in the preferences of the pedestrian, as she is the player deviating from
the predicted actions. Therefore, the following game displayed in Figure 3 makes similar
assumptions as the game in Figure 2, with one important exception. The payoff for player
1 when she goes and the motorist stops is assumed to be positive. The reasons why this
may be the case will be discussed in the following section. The explicit assumption here

is that the pedestrian is confident that she has sufficient time to pass the car without getting
hit.
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Player 2
Go, Go Go, Stop Stop, Go Stop, Stop
Player 1 Go | -1,-1 -1, -1 4,1 4,1
YU Stop[ L4 | 0.0 1,4 0,0
1
Go Stap
Go Stop Stop
141 41 14 0.0

Figure 3: Extensive form game using modified assumptions. The payoff orderings for player 1 and
player 2. Player 1 moves first.

Solving the model shows that the optimal strategy for the pedestrian will be to go, while
the best response for the motorist is (Stop-Go). The two other Nash equilibria are, again,
no subgame perfect equilibria, due to the non-credibility of the threats. In terms of the
welfare outcome, however, this equilibrium is obviously not optimal. One of the possible
negative outcomes is inefficiency in the traffic flow. The other, more dangerous one is in-
jury. This is because the pedestrian’s strategy is based on the expectation that a) the mo-
torist will stop if necessary, and b) the probability of being hit by the car is low enough to
not cause the pedestrian to stop. Moreover, what this stable equilibrium suggests is that
such a payoff structure may lead to the establishment of a negative social norm, an issue
that will be discussed in detail later. However, how realistic are these assumptions about
the pedestrian’s preferences? What would lead to a non-negative payoff structure like this?

A systematic review of existing research by Heinonen and Eck (2007) found that
the reasons for jaywalking are often psychological, an unsurprising result. They argue that
the physical environment in the form of a lack of crossing devices, midblock crosswalks,
the poor timing of traffic signals, and the insufficient capacity of sidewalks impede pedes-
trians’ willingness to adhere to traffic regulations, while the behaviour of pedestrians is
another crucial factor. In their report they show that pedestrians’ perception of risk, mis-
calculations of the probability of a collision, a tendency to follow the example set by oth-
ers, and a general perception that the pace of urban life is faster can result in a lower
willingness to stop and wait for traffic lights.

A vast literature on bounded rationality supports these insights. It is important
to stress that the concept of bounded rationality does not refute the model of the rational
actor in general, but rather is a helpful way to incorporate known biases and heuristics
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into the model. That this is desirable for economic modelling has been compellingly argued
by Conlisk (1996) and others (see for example Dawnay and Shah (2005)). For example,
legal scholars have begun to stress that bounded rationality must be taken into account
when designing policies with punitive elements (O'Neill, 2004). With reference to the
findings of Heinonen and Eck’s report, the relevant heuristics that illustrate why the pedes-
trian’s payoffs may be non-negative if she goes are the following.

Thaler (1981) discusses how dynamic inconsistencies through hyperbolic dis-
counting - weighing present payoffs higher than future ones - and “rule of thumb” decisions
can influence decision-making. In this case, the preference to jaywalk is highly influenced
by the higher payoff associated with saving time. As Heinonen and Eck outlined, various
studies have shown that pedestrian delays at signal-regulated crossings are a strong con-
tributing factor to jaywalking. Moreover, Dawnay and Shah (2005) note that “fundamental
attribution error” - the false belief of control over situations - as well as habits need to be
taken into consideration for optimal policy design. These biases, it can be argued, are
equally applicable to the phenomenon of jaywalking.

Similarly, even if the pedestrian believes that the possible payoft may be negative,
a case of herd behaviour may influence her decision of whether to jaywalk or not’. This
leads to the most plausible explanation as to why actors would choose to cross the street
despite a red light - social norms. The role of social norms on individual decision-making
has been well established in the literature (see for example Boyd and Richerson (2002)).
As Conlisk (1996) observes, “[nJorms might be the cause of bounds on individualistic ra-
tionality. Or norms might be the effect of bounded rationality” (p. 677). Moreover, Posner
(1997) comments that:

“[1]awyers think that the law is potentially significant as a shaper (not just an en-
forcer) qf norms, much like education. The evidence fbr this conjecture is weak, and
against it can be cited evidence that subgroups will Lften go their own way, adhering
to norms that serve their special needs but violate the applicable legal norms, which

may have been created without consideration for those needs.”(p. 368)

Finally, a possible explanation may be provided by the observation that fairness consider-
ations affect players’ payoffs. Although this insight has been mainly gained by an experi-
mental approach using ultimatum games’, it provides another important explanation as

to why pedestrians may prefer to go rather than stop when the crossing signal is red. If

2. Banerjee and Duflo (2011), using a simple model, showed that herd behaviour can lead to such an out-

come: “It then turns out that a likely consequence of people trying to use this information is what we call

herd behavior - everyone doing what everyone else is doing, even when their private information suggests
doing something quite different.”(emphasis in original, p. 798)

3. See for example Korth (2009).
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segregation, and in many cases an unequal distribution of waiting times, results in a per-
ceived disadvantage for the pedestrian, this suggestion appears plausible.

So how can the pedestrians’ preferences be changed to at least indifference be-
tween {Stop} and {Go}?The success of regulatory approaches that incorporated the in-
sights about pedestrians’ preferences discussed in the previous section is an indicator that
a change in thinking with respect to incentives and preferences can result in considerable
improvements. In other words, policy makers have successfully reverted the payoff struc-
ture from Figure 3 back to one similar to the one presented in Figure 2. For example,
traffic engineers in many countries have placed an emphasis on reducing waiting times
for pedestrians in order to reduce the incentive to jaywalk. That this is theoretically pos-
sible without causing delays for vehicle traffic has been established by a large number of
researchers (Jason and Liotta, 1982, Ma and Zhang, 2008, Tianjiao et al., 2010, Vallyon
and Turner, 2011). A prominent example of this approach, in combination with a strong
social norm that punishes jaywalking in public* as well as a strict enforcement system is
Germany (Pucher and Dijkstra, 2003).

Another example is the concept of shared space, originating from Holland, and
now in place in a growing number of countries. By removing traffic lights, signs and mark-
ings, participants are forced to interact with each other through signalling and eye contact.
This concept has been largely successtul, resulting in a highly efficient traffic flow and low
accident rates (Hamilton-Baillie, 2008). The effectiveness of this approach may be sur-
prising at first, given the complete lack of regulation. However, scholars such as Ostrom
(2000) have argued that regulatory attempts may not necessarily lead to efficient out-

comes:

“[i]t is possible that past policy initiatives to encourage collective action that were
based primarily on externally changing payqﬁp structures jbr rational egoists may
have been misdirected - and perhaps even crowded out the formation Lyr social norms

that might have enhanced cooperative behavior in their own way. Increasin
g P 1y g

the authority (j'individuals to devise their own rules may well result in processes
that allow social norms to evolve and thereby increase the probability qfindividua]s

better solving collective action problems”(p. 154).

Moreover, this approach similarly ensures an egalitarian character and circumvents the
problems associated with the fairness considerations discussed earlier.

Other controlled experiments have shown that changing public behaviour is pos-
sible, and that the incorporation of these findings into policy-making including traffic sys-
tem design may provide an opportunity to significantly improve pedestrian behaviour and

4.The role of third-party sanctions influencing social norms that lead to stable equilibria is well discussed.
See for example Fehr and Fischbacher (2004).
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consequently, public safety (Burger and Shelton, 2011, Cabinet Official Behavioural In-
sights Team, 2012). And while comparative studies relating to the change in pedestrians’
preferences are still rare, these developments indicate that an approach aiming to model
the actors’ payoffs as realistically as possible rather than relying on standard theoretical
assumptions is likely to be more fruitful in policy-making. Moving away from the illustra-
tive example of jaywalking, this analysis using a simple behavioural game-theory model
has highlighted the potential pareto-improvements that are achievable when the prefer-
ences modelled are based on behavioural structures that experimental and observational

approache S sugge st.

Conclusion

The above discussion has demonstrated the importance of the assumptions made about
actors’ preferences when using rational choice theory for policy design. A game-theoretical
approach has been used to contrast the standard model with an alternative behavioural
model using payoffs reflecting bounded rationality that may be the result of various heuris-
tics and biases. The application of this model has been illustrated through the common
phenomenon of jaywalking, and it has been argued that changes in policy-making that in-
corporated the issues relating to the assumptions discussed have led to pareto-improve-
ments by successfully changing the payoff structure of the pedestrians in order to achieve
optimal Nash equilibria. Finally, this paper has suggested that a similar approach to other

applications in the area of policy design is likely to lead to further improvements.
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