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Complex motivated behaviour:
behavioural economics and
addiction



Basic concepts of
behavioural economics



What does it mean to be rational?

von Neumann & Morgenstern (1947); Russell & Norvig (1995, p474)

Agents are things that act.

The axioms of utility theory tell us what agents
with rational preferences should be like.

Irrational agents lose out to rational ones.

axiom: A self-evident truth; a proposition on which
an abstractly defined structure is based.



An example: it’s irrational not to have transitive preferences

After Russell & Norvig (1995)



What are your values and goals? Utility functions



One good way to choose: maximizing your utility



Rational behaviour doesn’t need complex, explicit thought

Jochem & Pomerleau (1995); also Watkins (1989)

compare habit (stimulus–response)
learning in animals



The principle of revealed preference

“I prefer to vote Republican, not
to use marijuana or cigars, and
never to employ anyone I find
sexually attractive.”

“I want to stop smoking.”



Trying to achieve a ‘bliss point’

Rachlin (2003)



Apples’n’oranges: a barter economy



Substitutability: apples, oranges, other oranges, chocolate



Cash in hand

~640 BC (Lydia): first known coins; 806 AD (China): first known paper money



Own-price elasticity: what happens when price increases?



Cross-price elasticity: gin and tonic



Humans are irrational



Is rational decision-making always the best course?

Russell & Norvig (1995); von Neumann & Morgenstern (1947); Mérö (1998)

p(eaten | stay) = 0.98
U(eaten) = -999
p(nice view | stay) = 1
U(nice view) = 1.2
EU(stay) = -977.82
p(eaten | run left) = 0.63
p(eaten | climb tree) = 0.91
...



Deviations from rationality

Bounded rationality

… can’t work out what’s optimal

Bounded self-interest

… don’t do what’s optimal for you, but sacrifice own
interests to help others (rather encouraging!)

Bounded willpower

… make choices that aren’t in your long-term interests



Bounded rationality, i.e. not very clever

Camerer et al. (1997)

New York taxi drivers rent their cabs for 12 hours for a
fixed fee. They keep all their revenues and decide how long
to work each day.

Rational behaviour to maximize income:
• on good days (e.g. conference in town), drive for longer;
• on bad days, quit early.

Actual behaviour:
• set a target for the day (e.g. twice the rental fee), and quit
when you reach it.
• This strategy means you work less on good days and more
on bad days.



Providing risk information?

Liebeck v. McDonald’s, 1992.
16% third-degree burns to a 79-
y-old woman following a coffee
spill (at ~85°C: takes 2–7s to
cause third-degree burns).
$160,000 compensatory
damages; $2.7 million punitive
damages (later reduced to
$480,000). Safer at 70°C (takes
60s for severe burns).



People are bad at assessing risk

Lichtenstein et al. (1978)



Risk perception and what you read in the papers

Combs & Slovic (1979). Note may be a cause or an effect of human risk perception.



Inconsistency: risk depends on how you phrase the question?



Impulsivity and self-control



Temporal discounting: devaluing the future



Smaller-sooner and larger-later rewards

Ainslie (1975)

Would you rather have £20 now, or £40 next year? We can call it
impulsive to choose the smaller-sooner reward, and self-controlled
to choose the larger-later reward. Three guesses about why people
are impulsive (Ainslie, 1975):

• They lack insight into the consequences of their actions

• They are aware of the consequences of their actions, but are
unable to suppress some lower principle (“the devil, repetition
compulsion, classical conditioning”)

• They are aware of the consequences of their actions, and choose
rationally according to their value system, but their values are
distorted so that imminent consequences have a greater weight than
remote ones — reduced value of delayed reinforcement.



Impulsive and self-controlled individuals discount differently



Hyperbolic temporal discounting
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Choosing future rewards: preference reversal

Ainslie (1975)

cake

diet



Pre-commitment as a means of self-control

Homer (1700 BC?) Odyssey; Waterhouse (1891) Ulysses and the Sirens



Addiction: abnormal motivation?



Involuntary or inconsistent? Different types of addict?

Skog (2003)



Drugs aren’t all irresistible: casual use and ‘chipping’

MacCoun (2003); NHSDA (2000); Heyman (2003, p.100); Warner et al. (1995)

Addiction is not all-or-nothing.

Most (>75%) of those dependent on an illicit drug recover.



Is addiction inelastic demand?

Heyman et al. (1999); Madden & Bickel (1999) Chaloupka et al. (2003)

The more you’re addicted, the more you
will sacrifice other things (money, work,
socializing) rather than sacrifice the drug.

Demand for drugs can be inelastic (e.g.
cigarettes: about –0.4), and more inelastic
than the demand for food. But drug
demand elasticity isn’t usually 0 —
demand isn’t totally inelastic.

And both vary: if you’re hungrier, your
demand for food becomes more inelastic.
If smokers haven’t smoked for a while,
their demand is more inelastic. And drug
elasticity varies with price, as is normal.



Rational addiction?

Becker & Murphy (1988); Winston (1980); Ainslie & Monterosso (2003)

And we know that people’s preferences are not consistent
over time, which is irrational in that it does not maximize
their obtainable reward.



A bottom-up view: drugs change the brain

Goldstein & Volkow (2002) Striatal
dopamine D2 receptors

Drugs might

• act in the same way as natural
reinforcers (perhaps more potently, or
sometimes with less satiation)

• alter the balance of processes
contributing to action (e.g. create
habits quickly, superseding goal-
directed action; enhance effect of
conditioned stimuli; etc.)

• alter decision-making (acutely
and/or chronically)

• create new motivational states



An example of a new motivational state: opiate withdrawal

Opiate withdrawal is highly unpleasant.
Opiates may be taken to alleviate withdrawal.
Withdrawal enhances the value of opiates.



The ‘primrose path’ to addiction

Hernnstein & Prelec (1992), Rachlin (1997, 2000)

Drugs can reduce the value
of future activities — both
drug-related and non-drug-
related.

The ‘primrose path’
exemplifies short-termism.

‘The alcoholic does not
choose to be an alcoholic.
Instead he chooses to drink
now, and now, and now,
and now… Alcoholism
emerges… without ever
having been chosen.’



Steeper temporal discounting: addicts’ view of the future

Petry et al. (1998); Bickel & Johnson (2003)

Heroin addicts and matched controls were asked to
complete the following story:

“After awakening, Bill began to think about his
future. In general, he expected to…”

The content of the subjects’ stories was not relevant
— but their timescale was measured. On average,
heroin addicts referred to a future of 9 days, whereas
controls referred to a future of 4.7 years.



Steeper temporal discounting in addicts

Bickel et al. (1999), smokers; Madden et al. (1999), heroin addicts

Smokers discount
cigarettes more than money

Smokers discount
money more than
non- or ex-smokers

Similarly for heroin addicts



Treating addiction

Highly controversial!



Don’t search for ‘a cure’ for addiction?

MacCoun (2003)

Addiction is not all-or-nothing.

Total harm reduction? e.g.
total harm = average harm/use

× number of users
× average amount used



Illicit drugs around the world

UN (2003)



Money, money, money… The price of illicit drugs

USA (2002); UK (2000); Shaw (2000); UN (2001); McCollister & French (2003)

US drug budget: >$19 billion
UK: £1 billion (£380m
policing, £400m treatment)

World-wide illegal drug
trade: ~£400 billion (same as
global trade in oil and gas)

Heroin costs ~£1/g to make,
£12–£40/g to the NHS, and
£67–£300/g on the street
(impure!). Addicts spend up
to ~£50/day.



If price goes up: consume less, spend more (inelastic demand)

Saffer & Chaloupka (1995); McCollister & French (2003); Shaw (2000)

Criminalization is intended to increase price, reduce use.
Works, partly: price is much higher than it would otherwise be.
Likelihood of using cocaine: elasticity is about –0.4.

But high prices drive smuggling (big profits). UK intercepts ~20%
of drugs. Substantial crime (dealer and addict). In the USA, treating
addicts saves $2,000/y in health costs and $42,000/y in crime. In
the UK, 30% of those arrested are dependent on an illegal drug.



What would legalization do? — Scenario A (libertarian)



What would legalization do? — Scenario B (the taxman cometh)



Criminalizing tobacco and cigarettes?

Thornton (1991)

Prohibition (1920–1933)
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Taxing tobacco and cigarettes

UK (2003); Smith (1999); Parrott et al. (1998); Chaloupka et al. (2003); Gruber et al. (2002)

Alcohol: annual cost to society ~£11 billion (of which ~£3 billion
to NHS)? Tax revenue £11 billion.

Tobacco: health cost to NHS ~£1.5 billion. Tax revenue £9.5
billion. Total NHS spending £68 billion (2002–3).

Elasticity of demand for tobacco: –0.4. (When price goes up, some
people quit and some smoke less.) Lab and real world. More
elasticity at higher prices (and therefore for poorer people).
Elasticity of demand for alcohol: –1.69 (wine) to –0.76 (beer).

Cross-price elasticity: cigarettes and alcohol are either
complements or independent, so reducing the consumption of one
doesn’t promote consumption of the other.



Treating individual addicts: why?



Price, price, price

Chaloupka et al. (2002, 2003); Keeler et al. (1993); Madden & Bickel (1999)

Increasing price decreases consumption, and the converse. Price
increases can be

• financial (e.g. tax)
• practical (availability, e.g. restrictions on alcohol sales)
• social (e.g. stigmatizing smokers)
• legal/social (e.g. workplace/restaurant smoking bans)

If price falls, consumption tends to increase.
Alcohol prices have fallen over the last few decades in real terms.

Increasing alcohol prices can
• reduce alcohol consumption
• reduce hepatic cirrhosis
• reduce deaths caused by drunk drivers
• reduce violent crime



Providing alternatives: substitutability in the work of a lab rat



Providing alternatives to drugs

Rachlin (2003); McCollister & French (2003); Green & Fisher (2000); Heyman (2003); Ainslie (2001)

Focusing on financial costs of (e.g.) cigarettes means you focus on
substituting things that you can buy with money for cigarettes.

But you can’t buy social support with the money you save by not
smoking.

• Making it easier to obtain substitutes for drugs helps addicts quit,
just like making drugs harder to obtain.
• Rewarding abstinence directly (with money or other rewards)
also promotes abstinence.

• Self-control techniques such as precommitment also help addicts
to quit.



Reducing the value of drugs directly

Pharmacologically reducing the value of drugs

• methadone (opiates)
• nicotine patches (tobacco)
• disulfiram (alcohol)
• vaccination (cocaine)

… or perhaps reducing the craving for drugs

• dopamine D3 antagonists

For the addict, all can be seen as self-control strategies — taking
one drug now to avoid taking another drug later!

And better knowledge of the risks…



Using reasoning biases to inform about risk



Summary

• We saw last time that motivated behaviour can be examined at a
low level (e.g. goal-directed action + habits + Pavlovian
conditioned motivation).

• But motivated behaviour is subject to economic influences, and
can also be analysed in economic terms.

• This allows prediction of behaviour, to some extent.

• Humans are not completely rational (a good thing in some
situations?). They deviate from rationality in specific ways, some
of which are well defined.

• Hyperbolic discounting of future rewards is irrational; it leads to
preferences that are inconsistent over time, and impulsivity.

• These concepts can be used to understand and to treat problems
such as addiction, both in society as a whole and for individual
addicts.




