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Abstract

The paper studies how the acute effects of alcobosumption affect economic behaviour,
and in particular risk attitudes, willingness toypaltruism, optimism and impatience. The
paper aims at disentangling its pure pharmacolbgtiect from that attributable to its
interaction with the social context in which dringi takes place. Towards this goal we
analyze the issue from two distinct but complemgnigewpoints: the lab and the field.

In the field subjects self-select into the treatmand many other relevant factors are at work
in the social context where alcohol is consumedcBytrast, in the lab we plan to identify

the pure pharmacological causal effect of alcobgl,means of an experiment in which

economically motivated subjects are randomly assigeither to the treatment or to the

control group.

Preliminary evidence based on pilot experimentsvshmixed results about risk aversion. No
significant effect emerges as far as willingnespéy, altruism, and optimism are concerned.
Time preferences seem to be characterized by aterinmitive result: the consumption of
alcohol is associated to a significant decreasmpétience.

JEL codes: D10; 112
Keywords:. alcohol consumption, risk attitude, altruism, witiness to pay



| ntroduction

There is a widespread consensus and social alartheopotential costs of alcohol consumption,
and especially of alcohol abuse, both at the inldiai and at the social level.

The empirical literature shows that alcohol constiompand abuse, especially (but not only) among
adolescents, are related to a number of risky onfud behaviours, ranging from driving under the
influence and associated traffic fatalities (De@99; Levitt and Porter, 2001) to truancy and high-
school drop out (Koch and McGeary, 2005; Chattangd DeSimone, 2005; Duarte and Escario,
2006), from lower labour productivity and worsedab market outcomes of young adults (Chatterji
and DeSimone, 2006) to health diseases (Dills adry12003), and from risky sexual behaviour
(Grossman, Kaestner, and Markowitz, 2005; Grossarah Markowitz, 2005) to violent crimes
(Markowitz, 2005).

Yet correlations need not reflect causality. Intigatar, since individuals self-select into dringin
habits, in most empirical studies it is hard tonidfy to what degree alcohol causes risky or hatmfu
behaviours. In particular, it is hard to disentantjle pure effects of alcohol from context and peer
effects (Kremer and Levy, 2008). The latter ha®irel increasing attention in recent years, with
studies focusing, for instance, on the effectsrafernity membership (DeSimone, 2007, 2009), of
social life and family influence (Buonanno and gn2007) and of having the “wrong” friends
(Lundborg, 2006).

Alcohol might be associated to risky behavioursabee it induces a change in attitudes towards
risk. A number of studies have investigated thatr@hship between alcohol and risk preferences.
Unfortunately, this literature has not so far yegElcconclusive results. Some studies (Sjoberg, 1969;
Cutter, Green, and Harford, 1973; Meier, Brighamartly Myers, and Warren, 1996; Breslin,
Sobell, Cappell, Vakili, and Poulos, 1999) find oo mixed effects of alcohol on risk attitudes.
Abrams, Hopthrow, Hulbert, and Frings, 2006 (20&) that after moderate alcohol consumption
risk propensity is less likely to emerge in groupan individually. Lane, Cherek, Pietras, and
Tcheremissine (2004) finds in a lab experiment sitp@ pharmacological effect of acute alcohol
administration on risk taking, whereas Cortes AayuiEspin Martin, Exadaktylos, Segun, Palacios
Garcia, and Proestakis (2008) find a negative eftecrisk taking of actual (for women) and
perceived (for men) alcohol levels collecting daethe field.

Other related experiments investigate the effettaltering mental conditions in various ways.
Among them, Kosfeld, Heinrichs, Zak, Fischbachad &ehr (2005) find that oxytocin increases
trust in humans and Ariely and Loewenstein (2006)stigate how sexual arousal influences
preferences and behaviour.

A significant effect of alcohol consumption woulde bextremely valuable also from a

methodological point of view. In fact, a growinghawioural economics literature supported by
neuroscientific evidence started modelling the sleni process as a compromise between
deliberation and emotions. For instance Loewenstgid O’Donoghue (2007) posit that the

affective system has initial control, but that tHeliberative system can influence behaviour
through the exertion of willpower. Cognitive loadowes away from the deliberative optimum

towards the affective optimum. Alcohol consumpticould be a precious instrument that

exogenously shifts the weight from deliberation @motions in the decision making process,
thereby allowing to test such theories. In whalofes we borrow heavily from this paper to derive
some testable implications for our experiment.

Data gathered in the field about the acute efféetiahol suffer the problem of self-selection into
the treatment (in our case alcohol consumption)ndde any correlation between alcohol
consumption and economic behaviour can be spurMuoseover, the effect of alcohol is likely to



interact with the social context in which drinkitgkes places. A randomized experiment in a
controlled setting is therefore necessary to isdia¢ pure pharmacological effect of alcohol.

The treatment consists in drinking a quantity aoabl, tuned according to subjects’ gender and
weight, which should result in a Blood Alcohol Centration (BAC) not too far from 0.8g/l (or,
0.08%, i.e. the legal intoxication threshold foe fhurpose of driving in many countries like the US
and the UK).

The control consists in drinking a placebo, i.e aloohol-free long-drink equal at first sight teth
one used in the treatment, so that all participahisk they have been exposed to alcohol
consumption. Of course, proper tricks are adopbegrévent subjects from distinguishing if what
they drink contains alcohol or not.

In this way we isolate the pure pharmacologicat@fiof alcohol, also net of the belief of having
drunk, on subjects’ economic behaviour and in paldir on their risk attitude, willingness to pay,
altruism, optimism, and impatience.

At the moment only preliminary evidence is avaiglbased on 27 observations gathered in the
field (2 sessions in a wine bar and 1 in a disat)land on a pilot randomized experiment
involving 12 subjects at a party. Pilot sessiongehalso been used to refine the design of the
experiment that has partially changed over timas T the reason why data from the field and
from the pilot randomized experiment are not futynparable, and why for some treatments data
are available only for some sessions. The designnioav reached its final version, apart from
possible small changes, and it is ready to be imeiged in the lab at the University of Milan, but
we have been struggling for some time to get tipg@al of the ethical committee.

Preliminary evidence in the field shows a slightréase of risk aversion attributable to the alcohol
level not perceived by the subjects, while oppositerges from the pilot randomized experiment.
No significant effects emerge as far as willingnesgay, altruism, and optimism are concerned.
Time preferences seem to be characterized by derintnitive result: the consumption of alcohol
is associated to a significant decrease of impedien

The paper is organized as follows: Section 1 sunmesrour testable implications. Section 2
describes the design of the experiment. Sectione8epts the preliminary results gathered in the
field (Section 3.1) and with a randomized pilot estment (Section 3.2). Section 4 concludes.
Instructions are attached in Appendix.



1. Testableimplications

The following are the testable implications thatiniend to test with our experiment. Some (1a, 2,
4, 6) are straightforwardly derived from common das, which also explains alcohol
consumption because inducing a pro-social behaviche others are taken from Loewenstein and
O’Donoghue (2007). Testable implications 2 and d also important because optimism and
willingness to pay may act as confounding factongmvmeasuring risk attitudes. In fact, what can
be measured as risk propensity might actually higeisperception of probabilities or an altered
evaluation of the money at stake.

>

>

la. Drinking should be associated to a higher rislpprsity.
1b. BAC raises the lottery selling price when thiamve the expected gain, and lowers it

when it is below (i.e., it reinforces both risk &and risk aversion) implies that a higher
BAC should imply an increasing insensitivity to patility changes in the middle range.

2. Alcohol consumption should increase willingnespé&y, particularly for items that are
context-specific.

3. Drinking reduces altruism at low levels of sympatbut increases it at high levels.
4. BAC increases optimism
5. Alcohol raises myopia when the trade-off is bemvpeesent and future, not when it is

entirely in the future

6. BAC reinforces happiness and trust



» 2. Experimental Design

The randomized experiment at the University of Mlilaill involve 120 non-teetotal voluntary
students. Such a number is a good compromise betlnadget reasons and statistical significance
of the results.

The choice of students is due to the fact thatideesbeing easier to recruit than other categories,
they are the ideal term of comparison with the dgiéered in the field, since alcohol consumption
is particularly high among young people, often as pf their social activities.

They will be recruited with mailing list systemsreuncing that the experiment might involve the
consumption of a moderate quantity of alcohol. VEquire that volunteers already consumed
alcohol before in their life without experiencingyaproblem, and that their physical and mental
health do not advise against the consumption obdemate amount of alcohol.

On arrival at the laboratory, participants will lEminded that the experiment might involve the
consumption of a moderate quantity of alcohol drat they could withdraw from the study at any
time without forfeiting their participation fee (b€rhen they will be asked to sign a consent form.

Subjects will randomly draw a number representimgrtiD during the experiment. On the one
hand the number will ensure that all their choidasng the experiment will be anonymous, since
this number that they will type on the PC is théyamay to link each participant to the amount of
money (s)he will earn. On the other hand, the nungeen Vs. odd) will also randomly assign
them to the alcohol Vs placebo group, somethingiatbich they are obviously unaware.

Participants will be weighed and they will haveith#ood alcohol concentration (BAC) analyzed
with a Lion500 professional alcolmeter, to ensurat they had no alcohol in their bloodstream
prior to the experiment. Those for whom the testusth reveal a positive level of alcohol will be
asked to leave. Whether each subject can fit foreaperiment or not will also be evaluated by a
doctor by means of a medical examination and maylaetransaminase test [compulsoriness of the
latter depends on the final decision of the etheomhmittee].

All participants will be given a very strong tagfitozenge (“Fisherman’s Friend”) to disguise the
taste of the drink. In the alcohol condition, papants will have to drink a mixture of tequila ¢40
alcohol by volume at 1-1.2g of ethanol per kg oflypaveight, the exact quantity depending on
gender and drinking habits) mixed with equal paesr juice and tonic water. This amount of
ethanol should ensure that treated participantsbeilintoxicated at the .08% BAC level, in many
countries the limit to drive under the influence the placebo condition, they will drink tonic wate
and pear juice mix with 1 ml of tequila passed lom border of the glass and floated on the surface
(an insufficient quantity to register by means d@freath alcohol test).

All participants will be given 6 minutes to drinkeing instructed that they should not find it
uncomfortable to drink the required amount in 6 u@s. Should they experience any unpleasant
effects, they should stop drinking right away withéorfeiting their participation fee.

During the first phase of alcohol absorption, hefore any effect of alcohol can be appreciated (so
that a subsequent different behaviour cannot bébatitd to a different comprehension of the

instructions), participants will be briefed on tleemat of the session and on the Becker, DeGroot,
Marschak (1964) mechanism, an incentive compatiledce used very often in experiments to

elicit reservation prices. Under the BDM, an indival reports a bid (ask) for an item; the item’s

price is then randomly drawn. If the bid (ask) wee (below) the price, the individual receives

(sells) the good and pays (receives) the drawrephldhe bid (ask) is below (above) the price, the

individual does not receive (sell) the good andsp@gceives) nothind.

! Instructions attached in Appendix contain a deth#xplanation of the BDM mechanism.



We will then broadcast a video of comedy showslierremaining time necessary to start the data
collection 45 minutes after participants drunk teohol/placebo, since the peak of alcohol
absorption should happen after 60 minutes. Immelgidiefore data collection starts, they will have
their BAC measured a second time.

2.1 Data Collection

The following tasks will be implemented in an inttea compatible way, with one of them that at
the end will be randomly selected to determinedbtiial earnings of each participant (between 0
and 40€) in addition to the fixed participation.fee

Each task is explained in more details in the tdions attached in Appendix. Note that payments
in the randomized experiment as described thisaseas well as in the Instructions involve earnings
that are twice as much as those actually paid enpilot sessions that are described in Section 3,
since the former is estimate to last twice as much.

2.1.a Risk attitude (see Instructions, Phase 1). First, we want tosasslee risk attitude of
individuals asking them the ask price of a battefylO lotteries using the Becker, DeGroot,
Marschak (1964) mechanism. Lotteries entail theesawents (0€ vs. 40€) with the probability to
win that ranges from 10% to 100%. Lotteries ars@néed in a random order.

This task allows to test in a non parametric way tisk attitudes of the subjects along the whole
domain of probabilities. According to testable imgtion 1A, drinking should be associated to a
higher risk propensity. Alternatively, testable imation 1B implies that a higher BAC should
imply an increasing insensitivity to probabilityastges in the middle range.

Add comparison with Holt and Laury

2.1.b Willingness to pay (see Instructions, Phase 2 and 3). In each phdgectsl are endowed
with 20€ and we estimate the willingness to paytfoo items, one context specific (in the pilot
sessions in the field it was a Christmas hat) aratreer not (e.g. a radio-videogame) again relying
upon the BDM. Testable implication 2A foresees th#&tohol consumption should increase
willingness to pay. This effect should be even rgjey as far as the context-specific item is
concerned (testable implication 2B).

This task was initially planned as a control foe tresults about risk attitudes, since what is
recorded as a different risk attitude could insteadtonfounded with a different marginal utility of
money.

2.1.c Altruism (see Instructions, Phase 4 and B).each phase subjects are endowed with 20€ and
we measure individuals’ altruism by means of twotator games in which subjects are asked to
choose an amount of money to be handed over tvereiift causes (the humanitarian aid agency
Médecins Sans Frontiéres and the Italian webstligcdied to economic information LaVoce.info).
Testable implication 3 predicts that drinking slibbenefit relatively more the “heat” cause, i.e.
Médecins Sans Frontieres.

2.1.d Optimism (see Instructions, Phase 6). Also this phase has theught as a control for risk
attitudes, since an altered perception of prokaslicould affect the results with overoptimism
being confounded with risk propensity. We assesgests’ optimism randomly drawing 21 cards
out of a maze of 52 poker cards. Each participeatsl one card from the subsample and wins 0.5€
for each card that has the same colour as hetsislnvay the subject is not indifferent between the
two colours, with only one of them clearly assamihtvith a success, the other with a loss. They



have then to guess how many of the 21 cards thaegoexo be of the same colour as that drawn by
them. Beliefs are elicited in an incentive compatityay assigning a prize of 10€ if the number
turns out to be correct.

2.1.e Impatience (see Instructions, Phase 7). In this phase edgkaus given a cash card that in
which the experimenters will transfer 20€ one hoafiter the experiment is over. We measure
participants’ impatience asking them how much motie&y want in order to wait for the money
transfer to be done one, seven, and eight days afte use of a cash card allows implementing a
very clean design in which trust and transfer coatter in the very same way in the present and in
the future Add comparison with Camerer et al

Our testable implication 5 says that alcohol shaalde myopia when the trade-off is between
present and future, not when it is entirely in filneire

The data collection phase is expected to last 3tut@s and will finish with subjects filling an
anonymous questionnaire aimed at gathering dembigrapd socio-economic information as well
as some self-reported measures of happiness atd tru

Following data collection, participants will haveetr BAC measured for the third time. In case that
some patrticipants display a BAC above .05% they vl invite to remain in the laboratory until
their BAC decreases below this threshold. Befoawileg the laboratory, all will be asked to sign a
statement (see Appendix B) in which they declarat tthey feel physically and mentally
comfortable and that no impairment is perceivedofaing the participation to the experiment.
Should anybody refuse to sign, (s)he will be invite remain in the laboratory until their BAC
approaches zero.



3. Results

Data analysis correlates measured and perceived Bi#{Cthe results in the battery of tests and
with demographic and socio-economic informationvted in the questionnaire.

3.1 Preliminary resultsin thefield

27 subjects have been individually tested in te&lfil9 in a wine bar (in two different evenings),
and 8 in a disco club. Both places are locatedehuBo, a small town in the North East of Italy.
Two third of the sample are males, and age ranges 22 to 42 years (average 31).

Descriptive statistics about Blood Alcohol Concatitn are as follows:

BAC Mean St Dev Min Max
Measured .59 49 0 1.51
Perceived 72 .53 A 2

The correlation coefficient between perceived arehsared BAC is an astonishing 0.75, showing
that people have a very good awareness of theal levintoxication. In fact, two third of the
subjects reported having already taken an alcobstl before. However, also those who were
unexperienced had on average a very good percepfigheir alcohol level (correlation 0.68
between measured and perceived BAC), meaning lilegtlearned the rules of thumb to convert
what they drink into BAC.

An explanation for this unexpectedly high corraatis that in Belluno a strict policy of controls
against driving under the influence have been impleted in the last years, and such a policy was
probably successful in increasing people awarerndssertheless, 12 subjects displayed a BAC
higher than .5, the intoxication level allowed ialy to drive.

Risk attitude

Subjects display on average a slight degree of aigrsion. In fact, taking the average across
lotteries and across subjects their willingnessetzeive turns out to be about 10% lower than the
expected value of the lotteries (9.82€ vs. 11€).

The willingness to receive tends to be lower tham éxpected value particularly in the lotteries
where the probability to win is higher, as displkhye the following graph.



Figure 1: Certainty equivalent and expected value
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Common wisdom says that alcohol should increade pr®pensity. However, data seems to
contradict this widespread belief, since the meas®&AC turns out to be insignificant (see Table 1,
column 1). In contrast, if we decompose the measBAC into perceived and non-perceived
alcohol levels what emerges is that the formerigagmtly affects behaviour. Alcohol intoxication
beyond subjects’ perception decrease risk ave(Siable 1, column 2). Other control variables like
gender, age, education, and different context dalisplay significant correlations.

Table 1. Risk attitudes in the field

coll col 2 col 3 col 4

avCE avCE insensitivity | insensitivity
BAC 0.604 3.561 *
non perceived BAC 4,979 ** 8.960 ***
perceived BAC 0.060 2.890 *
age 0.107 -0.006 0.140 0.015
female -1.102 -0.639 3.201 3.772
femtest -0.017 -3.778 -4.426 -9.067 **
education -1.270 -1.255 -0.293 -0.275
disco club -0.010 -0.858 1.305 0.259
constant 10.627 ** 15.410 *** 0.118 6.022
R-squared 0.147 0.352 0.193 0.369

According to Loewenstein and O’Donoghue (2007) BAlbuld instead cause insensitivity to
probability changes in the middle range. In othesrds, following overestimation of small

probabilities and underestimation of high probailes, the behaviour of the certainty equivalent
should tend towards the shape depicted in Figues 2he BAC increases. Hence, we take the



difference between the certainty equivalent whenptobability to win is 70% minus the certainty
equivalent when such probability is 30% as a pri@xythe sensitivity to probability changes in the
middle range. The hypothesis is that the BAC shamadhegatively correlated with our proxy, but
exactly the opposite emerges (see Table 1, columipeBause drunk subjects tend to price the
lotteries at their expected value, instead of fess.

One could reasonably argue that such a result éstduthe fact that drunk subjects have less
cognitive capacities, and they are therefore mooagto anchoring their evaluation of a lottery to
the only reference point available, i.e. its expdotalue. However, if we decompose the BAC into
perceived and non perceived alcohol level we saettie bulk of the effect is due to the latter
(Table 1, column 4). Hence, alcohol seems to geatyimcrease risk propensity but only beyond
the intoxication level that an individual perceivasd probably manages to account for in his
behaviour. Moreover, this effect seems to chareet@mly males.

Figure 2: Insensitivity to probability changes
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Willingnessto pay

No significant results emerge as far as subjeciflingness to pay for two different items, a
videogame with radio and a Christmas hat. The wlaa that the consumption of alcohol should
increase the evaluation of the context-specifimitelatively to the other. Hence drunk subject in
the disco club should evaluate the Christmas hatively more.

Summing up the willingness to pay for the two iterie result is higher in the disco (9.4€ Vs.
8.4€) and for the subjects with a BAC above 0.B)4€ Vs. 8.1€). As far as the difference between
the two items is concerned, subjects with a BACvab0.5g/l evaluate relatively more the
Christmas (1.75€ less than the video Vs 2.56€).eNafnsuch difference is statistically significant,
however, and nothing emerges interacting the contek the alcohol level.

2 Evidence that drunk subjects tend to be risk méimstead of risk averse comes from the negativk significant
correlation between BAC and the variance of théedihces between ask prices and expected valuesalBb points
against the interpretation that drunk subjects gavelom answers.



Altruism

The testable implication is that BAC reduces adtnuiat low levels of sympathy, but increases it at
high levels. Hence, the positive difference betwedenations to Médecins Sans Frontiéres and
LaVoce.info should significantly increase with BAC.

Descriptive statistics point towards this directgince donations to Médecins Sans Frontieres are
3.75€ higher on average than to LaVoce.info for ghbjects with a BAC above 0.5g/l (Vs. 2€
higher for the other subjects). Interestingly, thigher relative contributions derive from much
lower donations to LaVoce.info, while donationdM&F are similar in absolute terms. Also in this
case the results are not statistically significant,surprisingly since there are only 9 observetfo

Optimism

Two different tasks have been implemented to ®sb¥eroptimism. The first (in the disco and in
the first session at the wine bar) consisted insgung how many of 24 dice displayed a number
different from six, even, and equal to six in thésequent rolls. The second (in the second

session at the wine bar) consisted in guessingrhany of 21 cards randomly drawn from a poker
maze were of a given colour (see Instruction in é&qpx, Phase 6)

In both cases a sizeable variance of answers em@agenstance in the cards game answers range
from 8/21 to 13/21) but they are orthogonal witl #gicohol level.

I mpatience

Alcohol is expected to raise myopia when the traflés between present and future, not when it is
entirely in the future. In other words it shouldster hyperbolic discounting. Asking subjects how
much they are willing to receive additionally irder to cash in their earnings until the day after,
seven days, and in eight days, we should obsertgects with higher BAC demanding a
systematically higher amount of money. Moreovencsithe effect should be more evident when
the present is involved, also the ratio betweerntiaél amount of money to wait until tomorrow
Vs to wait 24 hours in one week should be higher@ositively correlated with BAC.

Results point towards the opposite direction (sedld 2, columns 1-3), in one case even
significantly despite the extremely low number bkervations (9). People with higher BAC seem
to be more patient, as well as to evaluate relgtieore 24 hours in the future than in the present
(Table 2, column4), thereby contradicting our teltamplication.

Table 2. Impatience in the field

col 1l col 2 col 3 col 4
tomorrow in 7 days in 8 days ratio
BAC -3,77 ** -2,89 -5,34 -1,09
constant 4,88 *** 7,38 10,06 *** 1,67 **
R-squared 0,52 0,20 0,29 0,29

® This phase has been introduced only in the sesession at the wine bar.



Behaviour

The questionnaire collected some information allemographic variables as well as self-reported
measures of happiness and trust.

Females report to be significantly happier thanesabut happiness turns out to be orthogonal with
alcohol consumption as well as with the context.

Females also trust the other people significanthyarthan males, but only in the wine bar and not
in the disco club. Moreover, higher female trusideto vanish as BAC of the respondent increases,
becoming equal to that of males around a level@g/0on average.

3.2 Preliminary results from the pilot randomized experiment

In the pilot ‘lab’ experiment, held at a party inofence in 2009, 12 subjects (7 males and 5
females), were randomly assigned to either a ptacelan alcohol treatment (with average BAC of
0.39¢/l for treated individuals). To confound perien and equalize beliefs, placebo drinks had a
fine alcohol smell and everybody had to taste draestrong mint before treatment. The experiment
consisted in 4 phases, with random extraction phdse for payment. The first phase extracts risk
preferences with the same lotteries as in the frgdde used, but in random order to avoid that
linearity becomes a focal driver of responses. 3&eond phase extracts willingness to pay for a
radio with videogames. The third and fourth oneppse a dictator game, in which individuals
choose how much to contribute to a fund for futexeeriments and to Medecines sans Frontiers,
respectively. At the end perceived and actual BA€ raeasured, further questions are asked in a
final questionnaire and payoffs are realized.

Descriptive statistics about Blood Alcohol Concation are as follows:

BAC Mean St Dev Min Max
Measured .32 .24 0
Perceived 43 .23 A .8

The correlation coefficient between perceived amdsnred BAC is an only 0.06, showing that our
strategy to equalize beliefs between the alcohdl thie placebo treatment was as successful as
possible. Among subjects in the alcohol treatmigat,mean BAC was .39, whereas among those in
the placebo treatment it was .23, due to the flaat tve could not exclude alcohol assumption
before the experiment.

Risk attitude

Subjects display on average a slight degree of aiglrsion. In fact, taking the average across
lotteries and across subjects their willingnessetieive turns out to be about 17% lower than the
expected value of the lotteries (9.16€ vs. 11€e Whllingness to receive is around 98% of the
expected value when the probability of winning 8%d, and remains between 80% and 90% for
higher probabilities, as displayed in the followigigph.



Certainty equivalent and expected value
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The lab experiment confirms the result obtainedhm field, that BAC per se is not significantly

correlated with risk aversion. In particular, reggiag the average selling price on BAC, the
coefficient is negative (-6,12) but not significamet perceived BAC seems to be much more
important for risk aversion. Regressing the avesskng price on perceived BAC, the coefficient
is -8.5 and it is statistically significant at a S#&vel. Controlling for both perceived and non

perceived BAC, the coefficient of the former is A8l (significant at 1%) and the coefficient of the
latter is -5.91 (significant at 10%).

The next question we ask is whether actual andepard BAC affect the variance of risk aversion.
The idea is that, by blurring precision of mentalcalations, alcohol might introduce noise into
decisions, and such noise should translate in @ease in variance. One way to measure this is by
looking at the average squared difference betweling price and expected gain. When we regress
it on BAC alone, the coefficient is 120.78 (sigo#int at 5%); on perceived BAC it is 98.47
(significant at 10%); and both actual and perceiB&CL are included, the respective coefficient is
118.42 (significant at 1%) and 95.77 (significan®%o).

In summary, our results from the lab suggest,,fiteit BAC per se does not significantly affeckris
aversion, whereas perceived BAC does, and integdgtit makes subjects more cautious rather
than more risk prone; and second, that both a@ndlperceived BAC significantly increase the
variance of risk taking. While, given the small rhems of the pilot experiments, statistical
significance should obviously been taken with dargod salt, such preliminary results are certainly
consistent with Loewenstein and O’Donoghue’s (20@Ba that alcohol (or mental load, in
general) should reinforce risk aversion (we dohaote cases of risk love here), but they also glearl
point at the fact that we react to our own peragigendition more significantly than we do to our
objectively measured condition, when the two differ

Willingness to pay

The last point about variance in risk aversionasithe question of whether alcohol also affects the
marginal utility of money. The idea is that thedatis the utility value attributed to one addi@bn
unit of money, when this is spent optimally. If @bol affects individual ability to calculate the
optimal way to spend money, the result may be ¢tm& additional unit of money is sometimes



spent in high value expenditures and sometimeswrvialue ones. We may thus conjecture that the
variance of the marginal utility of money could iease with BAC. This point is of particular
relevance when applying the experimental methodolagnce the design of incentives in
experiments is usually based on the assumptioomdgtant marginal utility of money. To test such
effects, we consider whether actual or perceived Baise the variance of the marginal utility of
money, at least as captured by the willingnessatpofpr the radio with videogames. We find that
the absolute value of such willingness to paygsisicantly higher in the field than in the lab,tbu

is not significantly affected by either actual @rgeived BAC. As far as the variance is concerned,
again we find a negligible impact of actual andcpered BAC, a result which is reassuring for the
interpretability of the other parts of the expenme

Altruism

Loewenstein and O’Donoghue’s (2007) conjecture thahtal load should raise altruism at high
levels of sympathy, and reduce it at low levels. fyeto assess this through two dictator games,
one in which the beneficiary is Medecines sans tiems) which we consider as characterised by a
higher level of sympathy, and one in which it ifuad for future investments, which should stand
for an emotionally neutral receiver. Regressing #werage donation on perceived and non
perceived BAC, we find that, contrary to the cotjee, neither of them is significant for
Medecines sans Frontiers, whereas only actual BASignificant (at 10%) for future experiments
(with a coefficient of 5.98). When regressing therall donation (the sum of the donation in the
two games), we find the analogous result that dedficient of actual BAC is positive (11.55) and
significant (at 5%), whereas that of perceived Bi&Qot significant. An important caveat in the
interpretation of these results is that the assiompin the sympathy intensity in the two different
games is plausible in a true lab, but less crediblthe context of an experiment run at a party.
Clearly, further investigation is needed.

Behaviour

The questionnaire collected some information alg@mographic variables as well as self-reported
measures of happiness and local trust (trust iergihrticipants to the experiment).

Females report to be significantly happier andrtsttmore than males, but both happiness and
local trust turn out to be orthogonal to both acaral perceived alcohol consumption.

4. Conclusions

Data collected so far do not allow to draw any g®asconclusion on the effect of alcohol
consumption on economic behaviour, and we recoghiaetalking about significance throughout
the paper dealing with such a small number of olagems is somehow heroic. Nevertheless,
preliminary results are promising from several poiof view.

First, the correlation between measured and pexdeBAC is interesting. Although it is intuitive
that such a correlation is higher in the field weheeople know how much they have drunk, the
numbers are striking nevertheless. In the labwleevariables are orthogonal, while in the field the
correlation is very high (.75). This makes easeetdst also the role played by perceived BAC,
separately from that of measured BAC. Moreovers ttonfirms that our design is effective in



implementing the randomness of the assignment ladsubjects cannot recognize after having
drunk whether they belong to the treatment or éocitntrol group.

Second, in the field risk aversion is lowered by+perceived BAC, while in the ‘lab’ risk aversion
is increased, mainly by perceived BAC. It will bedresting to test whether such a result derives
genuinely from the different awareness of their Bfh@t the subjects have in the two situations, or
if instead it is simply an artefact of the smalhrher of observations available at the moment. én th
first case, it could be that uncertainty about ltddevel (remember that in the ‘lab’ subjects did
not know whether they were exposed to alcohol cosion or to the placebo) triggers additional
risk aversion, a sort of precautionary behavionrcéntrast, when people are aware of how much
they have drunk, they do not need to carry out suphrecautionary behaviour and they are capable
of tackling the effects of alcohol up to the padfipperceived BAC, while they are ‘surprised’ by the
BAC in excess, which decreases their risk aversion.

Third, it is worth stressing that as far as timef@rences is concerned, BAC seems to have the
opposite result than expected. Impatience seemsd@ase with alcohol consumption.

Finally, no significant effect emerges as far asinism, willingness to pay and altruism. If
confirmed by a larger number of observations, wslld be interesting from two points of view.
On the one hand, it would be reassuring about ltiserece of interactions between the estimate of
risk attitudes and a misperception of the likelithad the events as well as an altered evaluation of
the money at stake. On the other hand, togethdr thé results about time preferences and risk
propensity, it would confirm that the effects oft@hol on economic behaviour needs to be
evaluated carefully, because it is far from thatatad by common wisdom.



References

Abrams D., T. Hopthrow, L. Hulbert and D. Fring908): “Groupdrink™? The Effect of Alcohol
on Risk Attraction Among Groups Versus Individualstrnal of Sudies on Alcohol.

Ariely, D., and G. Loewenstein (2006): “The heattlot moment: the effect of sexual arousal on
sexual decision makingJournal of Behavioral Decision Making, 19(2), 87-98.

Becker, G., DeGroot, M., and J. Marschak, (196Medsuring utility by a single-response
sequential methodBehavioral Science 9, 226-236.

Breslin, F. C., M. B. Sobell, H. Cappell, S. Vakdind C. X. Poulos (1999): “The effects of alcohol,
gender, and sensation seeking on the gambling ehat social drinkers," dgchology of
Addictive Behaviors, 13(3), 243-252.

Buonanno, P., and P. Vanin (2007): “Bowling Aloijnking Together,"Marco Fanno Working
Papers 0055, Dipartimento di Scienze Economiche Marco Fanno.

Chatterji, P., and J. DeSimone (2005): “Adolesdénhking and High School DropoutNBER
Working Papers 11337, National Bureau of Economic Research, Inc.

Chatterji, P., and J. DeSimone (2006): “High Schalalbhol Use and Young Adult Labor Market
Outcomes,'NBER Working Papers 12529, National Bureau of Economic Research, Inc.

Cortes Aguilar, A., A. Espin Martin, F. Exadaktylo®. Segun, L. A. Palacios Garcia, and A.
Proestakis (2008): “Alcohol Consumption and RisktitAtle,” ThE Papers 08/09,
Department of Economic Theory and Economic Histirthe University of Granada.

Cutter, H. S., L. R. Green, and T. C. Harford (1978evels of risk taken by extraverted and
introverted alcoholics as a function of drinkingisky," British Journal of Social & Clinical
Psychology, 12(1), 83-89.

Dee, T. S. (1999): “State Alcohol Policies, Teernking and Traffic Fatalities,Journal of Public
Economics, 72(2), 289-315.

DeSimone, J. (2007): “Fraternity Membership andggimrinking,"Journal of Health Economics,
26(5), 950-967.

---------- (2009): “Fraternity Membership and Dking Behavior,"Economic Enquiry, 47(2),
337350.

Dills, A. K., and J. Miron (2003): “Alcohol Prohitton and Cirrhosis,"American Law and
Economics Review, 6(2), 285-318.

Duarte, R., and J. J. Escario (2006): “Alcohol eonption and truancy among Spanish adolescents:
a count-data approachgtonomics of Education Review, 25(2), 179-187.

Grossman, M., R. Kaestner, and S. Markowitz (2005 Investigation of the Effects of Alcohol
Consumption and Alcohol Policies on Youth Risky &#xBehaviors,’American Economic
Review, 95(2), 263-266.

Grossman, M., and S. Markowitz (2005): “I Did WHadst Night? Adolescent Risky Sexual
Behaviors and Substance Abyideastern Economic Journal, 31(1), 383-405.

Koch, S. F., and K. A. McGeary (2005): “The Effee€tyouth Alcohol Initiation on High School
Completion,"Economic Inquiry, 43(4), 750-765.

Kosfeld, M., M. Heinrichs, P. J. Zak, U. Fischbagtend E. Fehr (2005): “Oxytocin increases trust
in humans," Nature, 435(2), 673-676.

Kremer, M., and D. Levy (2008): “Peer Effects anidohol Use among College Studentiurnal
of Economic Perspectives, 22(3), 189-206.



Lane, S. D., D. R. Cherek, C. J. Pietras, and OTg&heremissine (2004): “Alcohol effects on
human risk taking,Psychopharmacology, 172(1), 6877.

Levitt, S. D., and J. Porter (2001): “How Dangerdus Drinking Drivers?,"Journal of Political
Economy, 109(6), 1198-1237.

Loewenstein, G., and T. O’'Donoghue, (2007) “The tHefathe Moment: Modeling Interactions
Between Affect and Deliberationiiimeo.

Lundborg, P. (2006): “Having the Wrong Friends? rPeéfects in Adolescent Substance Use,"
Journal of Health Economics, 25(2), 214-233.

Markowitz, S. (2005): “Alcohol, Drugs and Violentri@e," International Review of Law and
Economics, 25(1), 20-44.

Meier, S. E., T. A. Brigham, D. A. Ward, F. Myeiad L. Warren (1996): “Effects of Blood
Alcohol Concentrations on Negative Punishment: logpions for Decision Making,"
Journal of Sudies on Alcohol, 57(1), 85-96.

Sjoberg, L. (1969): Alcohol and gambling,” Psychopharmacologia, 14(4), 284-98.



Appendix:

INSTRUCTIONS

Welcome!

Thanks for participating to this experiment on dam making. By following these instructions,

you can win an amount (included between 0 and 4th&) will be paid once the experiment is

concluded.

Your choices as well as any personal informatiotl vamain be anonymously analyzed in

aggregate terms and used for scientific purposhs on

Finally, there are not correct or wrong answerth&following tasks. Your choices will exclusively

depend upon personal characteristics such as yeferences and your attitude to participate to
gambles.

It is extremely important that you make your cheiceaving completely understood these
instructions. For this reason, feel free to askstjaas about the instructions.

Luca Corazzini, Universita di Padova
Antonio Filippin, Universita di Milano
Paolo Vanin, Universita di Bologna

The experiment

In this experiment you will participate to 7 constee phases, in each of which you will be
required to make some economic choices. At thenpégy of each phase, you will be given the
instructions for the corresponding decisional taskhough you will participate to 7 consecutive
phases, your final earnings uniquely depend orotlieome of one single phase. In particular, the
phase used to determine your final earnings wilidr&lomly selected at the end of the experiment
by drawing one of seven cards, numbered from 1 t8inte phases have the same probability of
being selected, you should make each choice asvds the one effectively used to determine your
final earnings. If you do not have any question,cae start with the experiment.

THE MARKET MECHANISM BDM

During the experiment, you will be required to mas@me choices using a peculiar market
mechanism called BDM (from the names of the thmmemists that invented it, Becker, De Groot
e Marschak).

In this market mechanism you will interact eithethva seller robot or a buyer robot.

Seller robot. Suppose that you want to buy a geném X from a seller robot and you are
endowed with 10.00€. The bargaining is conductefblésns. The seller robot selects the price of
X randomly, by picking a value included between00ahd 10.00€ (in steps of 0.10€) with equal
probability. Before knowing the price selected by seller robot, you will be asked to state the
maximum price (included between 0.00 and 10.00€teps of 0.10€) you are willing to pay for X.

If the price stated by you is lower than the psedected by the seller robot, then no agreement is
reached: you do not buy X and the seller robot dumsreceive any amount of money. On the



contrary, if the price stated by you is higher tlmrequal to the price selected by the seller robot
then an agreement is reached: you buy X payingeseller robot what it haw randomly selected.
Example. Suppose the price you are willing to patyX is 6€ and the price selected by the seller
robot is 4.90€. Given the previous instructionsagreement is reached. You buy X paying 4.90€ to
the seller robot.

It is easy to show that there is no incentive tesmeport the amount you are willing to pay for X.
Suppose that, although you are willing to pay 6.6@€X, you state a lower price, say 4.00€.
Suppose that the seller robot selects a price ¢quiILO€. Although you would have been happy to
buy X for 4.10€, the agreement is not reached dlineerice stated by you is lower than the price
selected by the seller robot. Generally speakiog, should never report a lower price than what
you are willing to pay for X because your choiceslmot affect the selling price and you might
lose the opportunity to buy the item for a favoeabkchange.

Instead, suppose that, although you are willingayp 6.00€ for X, you state a higher price, say 7€.
Suppose that the seller robot selects a price équBab0£. In this case an agreement is reached but
you have to pay a price which is higher than wiwat gre willing to pay. Generally speaking, you
should never report a higher price than what yeuvaling to pay for X because your choice does
not affect the selling price and you might buy itleen for an unfavorable too high price

Buyer robot. What said above also holds in a digiifferent context in which you interact with a
buyer robot. Suppose you have the opportunity lloasgeneric item Y to a buyer robot which is
endowed with 10.00€. The bargaining is conductedlésvs. The buyer robot selects the price it is
willing to pay for Y randomly, by picking a valuedluded between 0.00 and 10.00€ (in steps of
0.10€) with equal probability. Before knowing thecp selected by the buyer robot, you will be
asked to state the minimum price (between 0.0018MA0€, in steps of 0.10€) you require to sell Y.
If the price stated by you is higher than the peekcted by the buyer robot, then no agreement is
reached: you do not sell Y and the buyer robot dmggay any amount of money to you. On the
contrary, if the price stated by you is lower tl@nequal to the price selected by the buyer robot,
than an agreement is reached: you sell Y to thebrobot for price it has selected. Even in this
case, there is no incentive to miss-report the arngou require to sell Y.



PHASE 1

Please look at the following table carefully.

LOTTERY

PRICE

L1

You receive 40€ if the number of the selectdtlibancluded
between 1 and 4. Otherwise, you do not receivehamytif
the number of the selected ball is included betweand 10.

L2

You receive 40€ if the number of the selectdtlibancluded
between 1 and 9. Otherwise, you do not receivehamytf
the number of the selected ball is 10.

L3

You receive 40€ if the number of the selectdtlibancluded
between 1 and 5. Otherwise, you do not receivehamytif
the number of the selected ball is included betwieand 10.

L4

You receive 40€ if the number of the selectdtlibd..
Otherwise, you do not receive anything if the nuniddehe
selected ball is included between 2 and 10.

L5

You receive 40€ if the number of the selectdtlibancluded
between 1 and 6. Otherwise, you do not receivehamytf
the number of the selected ball is included betweand 10.

L6

You receive 40€ if the number of the selectdtlibancluded
between 1 and 3. Otherwise, you do not receivehamytif
the number of the selected ball is included betwkand 10.

L7

Whatever the number of the selected ball, yoeixe 40€

L8

You receive 40€ if the number of the selectdtlibancluded
between 1 and 8. Otherwise, you do not receivehamytif
the number of the selected ball is included betvwgeand 10.

L9

You receive 40€ if the number of the selectdtlibancluded
between 1 and 2. Otherwise, you do not receivehamytif
the number of the selected ball is included betw&and 10.

L10

You receive 40¢€ if the number of the selected isahcluded
between 1 and 7. Otherwise, you do not receivehamytf
the number of the selected ball is included betw&and 10.




The previous table reports 10 lotteries, numberechfL1 to L10. As you see from the table, the
only difference between lotteries concerns the albdly of receiving a prize of 40 €. For each line
of the table, you are asked to state in the ldsihwo (PRICE) the minimum price you are willing to
sell the right to participate to the correspondingery to a buyer robot. At the end of the
experiment, if this phase is selected, your finainengs will be determined according to the
following procedure.

1) Which lottery?

Although you are asked to make a choice for eacheflO lotteries reported in the table, you final
earnings will uniquely depend on the outcome ofngle lottery. In particular, the lottery to use
will be randomly selected by drawing one of tendsamumbered from L1 to L10, such that the
probability of each lottery is the same.

2) Doyou participatetothelottery or sell thisopportunity?

Whether you will (or won't) participate to the setied lottery depends on the outcome of the BDM
market mechanism explained above. In particular,pitice that a buyer robot is willing to pay for
participating to the selected lottery will be randy selected by picking a value included between
0.00 and 40.00€ (in 0.10€ steps). If the pricecdeteby the buyer robot is higher than or equal to
the price stated by you for the selected lottdrgntan agreement is reached and you sell thetaght
participate to the lottery for the price of the buyobot. On the contrary, if the price selectedHhzy
buyer robot is lower than the price stated by yauthe selected lottery, then an agreement is not
reached: you will not receive any price from thedrurobot and you will participate to the selected
lottery.

3) Theoutcome of the selected lottery.

On the contrary, if the price selected by the bugbnt is lower than the price stated by you fa th
selected lottery, then an agreement is not reacymdwill not receive any price from the buyer
robot and you will participate to the selecteddott In this case, we will randomly draw one of ten
balls, numbered from 1 to 10, with equal probapileind your earnings will be determined
according to the rules of the selected lottery regubin the table.



PHASE 2

Look at this item carefully. It is a combo radia@gbgame that includes batteries.

You are asked to state the maximum price you allegvio pay (between 0.00€ to 20.00€, in steps
of 0.10€) for buying this item from a seller rob@iowing that in this phase you are endowed with
20.00€.

At the end of the experiment, if this phase will ta@domly selected, your final earnings will be
determined according to the BDM market mechanisplagxed above. In particular, the seller
robot will randomly select the price it requiressill the item by picking a value included between
0.00 and 20.00€ (in 0.10€ steps). If the priceestdity you is higher than the price selected by the
seller robot, than an agreement is reached: youhmiitem for the price selected by the seller tobo
and you receive an amount given by the differeretevéen 20.00€ and the price you paid. On the
contrary, if the price stated by you is lower thihat selected by the seller robot, no agreement is
reached: you do not buy the item and receive aruataf 20.00€.

MAXIMUM PRICE YOU ARE WILLING TO PAY FOR THE ITEM petween 0.00 and 20.00€)




PHASE 3

Look at this item carefully. It is a Christmas kath lights and included batteries.

You are asked to state the maximum price you allegvio pay (between 0.00€ to 20.00€, in steps
of 0.10€) for buying this item from a seller rob@iowing that in this phase you are endowed with
20.00€.

At the end of the experiment, if this phase will ta@domly selected, your final earnings will be
determined according to the BDM market mechanisplagxed above. In particular, the seller
robot will randomly select the price it requiressill the item by picking a value included between
0.00 and 20.00€ (in 0.10€ steps). If the priceestdity you is higher than the price selected by the
seller robot, than an agreement is reached: youhmiitem for the price selected by the seller tobo
and you receive an amount given by the differeretevéen 20.00€ and the price you paid. On the
contrary, if the price stated by you is lower thihat selected by the seller robot, no agreement is
reached: you do not buy the item and receive aruataf 20.00€.

MAXIMUM PRICE YOU ARE WILLING TO PAY FOR THE ITEM petween 0.00 and 20.00€)




PHASE 4

In this phase, you are asked to state the amoetivélen 0.00€ to 20.00€, in steps of 0.10€) you
want to donate to “LaVoce.info” knowing that indiphase you are endowed with 20.00€.

At the end of the experiment, if this phase is&el& your final earnings will depend on the amount
you have donated to “LaVoce.info.” In particulaguywill receive an amount that is equal to the
difference between 20.00€ and what you have donatddaVoce.info.”

LaVoce.info is a free online press that is mainlgnaged by economists working for universities
and other institutions. Its articles focus on ecdoi political and social issues and its editorial
style is in the middle between non-specialized rasd academic language. LaVoce.info self-
financed by its members and authors of the artivl@® on voluntary base.

AMOUNT TO DONATE TO “LAVOCE.INFO” (between 0.00 arzD.00€)

Within 14 days from the end of the experimentabs®ss, your donation together with those of the
participants overall sessions will be sent to “La¥anfo” through postal transfer. The details @& th
postal transfer and the list of anonymous donatroade by the participants to this experiment will
be emailed on request.



PHASE 5

In this phase, you are asked to state the amoetivélen 0.00€ to 20.00€, in steps of 0.10€) you
want to donate to “Médecins Sans Frontieres” kngvthat in this phase you are endowed with
20.00€.

At the end of the experiment, if this phase isdel, your final earnings will depend on the amount
you have donated to “Médecins Sans Frontiéres”aiqular, you will receive an amount that is
eqgual to the difference between 20.00€ and whatwawe donated to “Medici sans Frontier.”

“Medici sans Frontier” is a humanitarian institutithat offers medical and sanitary support in war
areas.

AMOUNT TO DONATE TO “MEDECINS SANS FRONTIERES” (beten 0.00 and 20.00€)

Within 14 days from the end of the experimentaks®ss, your donation together with those of the
participants overall sessions will be sent to “Mgéds Sans Frontieres” through postal transfer. The
details of the postal transfer and the list of gmoous donations made by the participants to this
experiment will be emailed on request.



PHASE 6

In this phase, each participant will be assignedaae of 52 standard poker cards. Given his/her
maze, for each participant, an experimenter willd@nly select a subset of 21 unobserved cards.
For simplicity, let us refer to this subset of cawith the word the “sample.” Please chose one card
of your sample and observe it. At the end of theeexnent, if this phase is selected, you will paid
1.00€ for each card in your sample reporting theesaolor (black or red) of that you have just
selected.

Moreover, you are asked to guess the number osdargour sample reporting the same color
(black or red) of that you have just selected. dury conjecture is correct, you will receive an
additional amount of 10.00€.

NUMBER OF CARDS IN YOUR SAMPLE REPORTING THE SAMEGQLOR OF THE ONE
YOU HAVE SELECTED (BETWEEN 0 AND 21, INCLUDING THEONE YOU HAVVE
SELECTED)




PHASE 7

In this phase you are endowed with 20€.

As follows, we ask you to state the minimum addigilbamount (between 0.00 and 20 €) you would
require from a hypothetical borrower to post-pome payment by 1, 7 and 8 days respectively. In
all these cases, the payment will occur throughit aeiod.

At the end of the experiment, if this phase is deld pone of the three possible dates will be
randomly chosen by drawing one of three cards, muetbl, 7 and 8 respectively. Given the date
and following the BDM market mechanism explainea\ady the borrower robot will select the
additional amount it is willing to pay to postpotiee payment at that date by randomly picking a
value included between 0.00 and 20.00€ (in 0.1@ps3twith equal probability. If the amount
selected by the borrower robot is higher than theunt stated by you, then an amount of 20.00€
plus what selected by the borrower robot will lnsferred to your debit card at the corresponding
date. On the contrary, if the amount selected bybibrrower robot is lower than the amount stated
by you, then at the end of the experiment you ellpaid 20€ in cash.

MINIMUM ADDITIONAL AMOUNT (BETWEEN 0.00 AND 20.00€) YOU REQUIRE FROM
THE BORROWER ROBOT TO POSTPONE THE PAYMENT OF 2E@®Y 1 DAY.

MINIMUM ADDITIONAL AMOUNT (BETWEEN 0.00 AND 20.00€) YOU REQUIRE FROM
THE BORROWER ROBOT TO POSTPONE THE PAYMENT OF 2E&®Y 7 DAY.

MINIMUM ADDITIONAL AMOUNT (BETWEEN 0.00 AND 20.00€) YOU REQUIRE FROM
THE BORROWER ROBOT TO POSTPONE THE PAYMENT OF 2E@®Y 8 DAY.




