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Abstract

We showthat happiness raisgsoductivity. In Experiment 1a randomized triais
designed Some subjects lia their happiness levels increasedhile those in a
control group do notTreatedsubjectshave 12% greater productivity in a paid piece
rate task. They alter output but not perpiece qualityof work. To check tle
robustnessnd lasting naturef sucheffect, asecond experimems$ designed Major
realworld unhappiness shocks bereavement and family illness arestudied The
resultsfrom (reaklife shock Experiment 2are consistent withthosefrom (random

assignmenkaboratoryshock Experiment 1



1. Introduction

There is alarge economics literaturen individual and economyide
productivity. There is also a fagtowing one on the measurement of mental well
being. However, economistscurrently know little about theinterplay between
emotionsand humanproductiviy. Althoughi n d i v ihappineds snigheir effort
decisions are likely to bdeeplyintertwined, evidenceés lacking on whether,and
how, they are causally connected.

This papertries toshednew light -- via randomized trialsn two kinds of
laboratory experiment on the questiof whether happiness (@positive affecdin
the terminology of psychology induces better intrinsic motivation anstead
promotedess carefubehaviour. In a setting in which people are paid for their effort,
this studyfinds largepositiveeffectsfrom happinessn toproductivity.

The paper

0] experi mentbdalHayp pdiansessi sg nand, inthespiritdfa bor at or
natural experiment
(i) exploits major reallife (un)happiness shockstemming from close
bereavement and family iliness.
Empirically, in the first experimentwe draw uponideas andnethods useth recent
work by Kirchsteiger, Rigotti and Rustichini (2006)The assignment of happiness
was undertaken using a traditional psychological methadood induction, more
specifically a movie clip chosen to operatebash audio and visual stimulusThis
enabled us to use exposure to the clip as our key dependebteia®ur paperthus
also relates closely tdfcher and Zarghamee (20Q9)hich slightly postdates our
own. We also have reportdthppiness data from our subjects, which was used in
supporting regressions and verified that our mood induction procedase w
successful. In the second experiment we used reported happiness data gathered
before the experimental task were undexh as our dependent variablelike
Oswald and Wu (20)0later results provide empirical support for the reliabgihd
informatioral contentof happinessiaa.

In spite ofits relevancan a wide rangeof settings(such as the workplace and
the classroom the conceptof the happyproductive workehasoftenbeen relegated
to the folklore of management as an unsubstantiated of@deonly by practitioners
or the popular press (Wright and Staw, 1998omepsychologists have addressed

this questionby examiningself-control and performance.lsen and Reeve (2005)
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show that positive affeahduces subjects to change their allocation of time towards
more inteesting tasksand that,despite thisthe subjectsretain similar levels of
performance in the less interesting taskhis hints atindividuals becoming better
able to undertake repetié tasks as they become happighoughthe authors do not
discussexactlywhy this might be true or how this interacts with performamtated
payment. More generallypsychologists have shown thadsitive enotion influence
the capacities of choice and innovative contéasén, 2000)improves memory recall
(Isenet al.1978; Teasdale and Fogarty 197&ndleads to greater altruisnflsen and
Simmonds 1978) These findings apply to unpaid settings.

Thepresent paper implemesrdn empirical test that ha®t been performech
the psychology literature.By doing so, we address a question that is of special
interest to economists (ameérhapsarguablyalsoto economic policymakers): Does
happiness makpeople more productive iapaid task? The papefinds that it does.
We demonstrate this usng two different setups- in a piecer at e -cdomMhli & red
setting with otherwise welunderstood properti€’s.Interestingly, the effect operates
through a rise in sheer output rather than in theitper quality of the laboratory
subjectsd work. Ef fort i nlothefisssparsofthe Pr eci s
paper, wedo not distinguishin a sharp waybetween happiness and mood/e take
the distinction, in a short run experimdikie the oneinitially describedater, to be
predominantlysemantic. r dowe explorethe possibility that other stimuli such as
music, alcohol or sheer relaxation timeall mentionedby readers of early drafts
could have equivalergffects. Nor can we assess exactly how {@sging arethe
effects ofemotion upon labor productivityHowever, ina second experiment, we
thenturn tosuchissues. Here we draw upanportantexternal shockérom Nature
as a realife source ofvariation

In the next sectiorwe describe the existing related literatur8ection 3 is
devoted taa theoretical model thairovides a conceptuaframewnork. Sections 4 and
5 describe thdirst experimeh Section 6 presestthe main results and Section 7

some empirical checksln Section § we examine questionnair@sponseshat shed

» A body of related empirical research by psychologists has existed for someWears | i st a number of them in
references; ttee include a series of papers in the 1980s, Asbkbwl. (1999), Erez and Isen (2002), and the recent work of

Hermalin and Isen (2008). A survey is available in Isen (1998) study alsdhas linksto ideas in the broadeandbuild

approach of Fredericks@nd Joiner (2002) and to the arguments of Lyubomiesial.(2005).

23uch adNiederle and Vesterlund (2007)

% The analysis draws on a kind of mood induction procedure that is uncommon in the economics literatarerbéarisiliar to

researchers in social psychology. One exceptitfireghsteiger, Rigotti, and Rustichi2006) who find ssubstantialmpact in

the context of gifexchange
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light ons u b j e cpecdptiors and related issuesSection9 describes a second
experiment-- on largeemotionalshocksfrom the real wdd -- that confirms the
resultsfrom the firstexperiment Some @rtherresults argivenin anappendix.
2. Background
The links between productivity and human wb#ing arepotentially of
interest to many kinds of social scientisfsgyle (1989, 2001) points out that little is
understood about how life satisfaction affects productivity, but that there is (some)
evidence that job satisfaction exhibits modestly positive correlationgwaétsures of
worker productivity. Wright andStaw (1998) find a significant and sizeable effect of
long term happinesen productivity More speciftally, Boehmand Lyubomirsky
(2008 preliminarily define a happy person as someone who frequently exmsienc
positive emotions like joy, satisfaction, contentment, entBusiand interest.Then,
by drawing on both longitudinal and experimental studies, they show that people of
this kind are more likely to be successful in their caréers.
Together with thevorks mentioned in the previous sectiamumber of other
papershave been interested positive affectand performance Work by Wright and
Staw (1998 examines the connections between worker affectagmeesuvi sor s 6 r at i
of workers. Depending on theaffect measure, the authors find mixed results.
Amabile et al. (2005) uncovers evidence that happiness provokes greater creativity.
I n contrast to our p @tpak (1996 suggaestsetirat thwseg u me n t
individuals in a negative mood put fora high level of effort’
However, these results arall for unpaid activitiesin the sense thathe
| aboratory subjectsd marginal wage rate is
Our work is also related to two contributions in the economics literature,
which specifically introduce the concept of distraction in the labour supply decisions.
Dickinson (1999) provides evidences that an increase of a-ptEevages can
decrease workig ours, but increase labour intensity. Banerjee and Mullainathan
(2008) consider a model where labour intensity depends on outside worries; this
generates a highly ndmear dynamics between wealth and effort on the job. Both

theseabstract from any efé due to happiness or other emotions.

“See Pugno and Depedri (2009) for an extensive survey of this argument.
5 See als®Baker et al(1997), Boehm and Lyubomirsky (2008), Paterson gRaD4),Steele and Aronson (1995) and Tsai et al.
(2007)
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More generdy, a small analyticaliteraturein economgs is relevant to our
later empirical findings.Although not directlyabouthappinessit examinesntrinsic
motivaion -- i.e. motivationbased on interal psychological incentive as opposed
to the extrinsic motivation (incentivized payments)normally considered in
economics® A paper byBenabou and Tirole (2002) fo@son the interactios
between selfleception, mallability of memory ability, and effort The authors
consider the possibility that sedbnfidence enhances the motivation to aottheir
framework isconsistent with the idea that there can be a connebBbomeen mood
and productivity. They develop an economic model of why peopalue their self
image and they use thispecificallyto justify seeminty irrational practices such as
handicapping selperformance othe practigig of selfdeceptionthrough selective
memory loss.Compte and Posivaite 004 extendthis line ofwork; they seeko
identify circumstances in which dsed perceptions might increaselfare The
authorstreat perceptions as an accumulation of past experienceer gradual
adjustment. Benabou and Tirole (2003)rovide a formal reconciliation of the
importance of intrinsic motivations with extsie (incentivised) motivations. Such
writings reflectanincreasing interest among economistfiow toreconcie external
incentiveswith intrinsic forces such as seffotivation!

Finally, Gneezy and Rustichini (2000) examine the relationship between
monetary compensation and performance. They provide contrasting kinds of
evidence. They show that increasing the size of monetary compensation raises
performance, but they also find that offey no monetary compensation can be better
motivation than offering someGneezy and Rustichimiiscuss how to rationalize this
finding, and offer several possible explanations. One is based on the notions of
intrinsic and extrinsic motivation developdthin psychology. Put simply, subjects
may be intrinsically motivated to do well, but this is displaced when they are offered a
form of extrinsic motivation (monetary compensation). In these terms|atar
analysisexamine the impact of mood on intxsic motivation (by holding constant
the | evel of monetary compensation) and

contribution.

% As described in sources such as Laffont and Tirole (1993).

" A review papeexamining the links between choices and emotional stgisychology is Dienegt al.(1999). A considerable
literature in economics has studied happiness and wellbeing as a dependent Variahlding Blanchflower and Oswald
(2004), Clarket al.(2008), Di Tellaet al.(2001), Easterlin (2003), Frey and Stutzer (2002, 2006), Kahneman and Sugden (2005),
Luttmer (2005), Oswald (1997), Van Praag and Fdr@arbonell (2004), and Winkelmann and Winkelmann (1998). For
related work on emotions, see FrgR88), Elster (1998), and Loewenstein (2000).
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3. A model of work and distraction

This section describes #heoretical framework It seels to addressthe
guestionof whetherhappinesgan be expected to indubetter intrinsic motivation or
on the contraryto promoteless carefubehaviourat work The main comparative
staticresultstemsfrom a form ofinternal resourcallocation bya worker. A later
empirical section discusses the theoretical model in the light of the answers that (a
subset of) laboratory subjects gave to a questionnaire presented tatttiesrend of
the experiment. The modeling structure we sketch is potentially complementary to
Ashbyetalds (1999) neurobi ol ogi cal one, wher e
positive affect to increased dopamine, but ours is framed in the dheioeetic tyle
of neoclassical economies as inDickinson (1999 andBanerjee and Mullainathan
(2008.
Think o individuals as having a finite amount of energy. Within any period
of time, they must choose how to distribute that across different activitizsnoteu
andv as two different sources of utility to the individualet e be the energy the
worker dewtes to solving tasks at worlk.et w be the energy the worker devotes to
other things--t o O0di stracti oRRd& ftmem wwaorkler 6s Lpsyc
resources. Hende + w)must bdess than or equal R.
We assume that, the utility from work, depends on botthe wor ker 0 s
earnings andhe effort put intosolving work problems Thenv is the utility from
attending broadly to the remaining aspects in lif®r concreteness, we couhiink
of this second acti vi t ganbedewedashgenenlizedf O wor r
concernfoi ssues i n the wor ke caygmtivelatieritien. hh a t need
paidtask settingjt might be realistic to think of personas alternating, durinthe
working day, between concentrating on thierk task andoeing distractedby the rest
of his or her life. There is a psychic return from the energy devoted to distraction and
worry -- just as there is a return from concentrating on the paid task.
Consideran initial happiness shocly. For the sake oftlarity, assume
separability between the two kinds of utility going to the individuBkeople the

solve the problenthoose paietaskenergyeto

Maximize (peh 2+~ wh) subject to R? e+w (1)
where thdirst-order condition for a maximum in this problensimply
Ey-v, =C )



The comparativestatic result of particular intereshere is the response of
productivity, givenby work effort e, to a rise in the initial happiness shodk,
Formally, it is determined in a standard wakhe sign ofde*/dhtakes the sign of the
cross partial of the maximansbh that

Signde*/dhtakes the signfoEu,, - Vv,,, . 3

But without more restrictions, this sign could be positive or negat&ehappiness
shock could increase or decrease the amouwgtffarft put intothework task

To get some insight into the likegconomicoutcome, consider simple forms
of these functions.Let R be normalized to unity. Assumethat theu andv functions
are concavand differentiable This is not strictly necessary, but it leads to natural
forms of interior solutions. The anaiyss easily generalized.

How then might an exogenous happiness perturbatipn, e nt er a per s
objective function?

The additive moddhas a maximand as follows

u(.) +v(.)+h
andis -- we conjecture- what most economists would write down when asted
think about exogenous emotions and choice. They would view a happiness shock as a
vertical shift upwards in the utility functigiso thatthe worker gets the happiness
shock whetheor not he orshe subsequently works orsteadworries about other
things. Thereforethe optimal work effore* is independent of the happiness shock,
h, or, put in other words, happier people are neither more careless nor more
productive.

Another, and arguablynore plausible form of utility function hasa
happinesshockoperatingwithin a concavestructure Imaginethe worker solves

Maximize u(pe+h) +v(1- e+h) 4
which is the assumption thatis a shift variableinside the utility function itself,
rather than an additive part of that function.

Now the firstorder condition is

ui(pe+h)p- vi(l- e+h)=0.
)
In this casethe optimal level of energy devoted to solviwgrk problems,e*, does
depend on thievel of the happiness shodk,

The sign ofde*/dhtakes the sign of Jjoe I \L i)



Its first element isthus negative and its second is positive. By the Hinster
condition, we can replace the piece rate wage fetny the ratio of the marginal
utilities from working and worrying.

Hence, after substitution, the sign of the comparative static respomsslof
effort, e, with respect to the size of the happiness shock, h, is greater thgumal to
zeroas

uii() _ vi() , 0. (6)

ui(.)  vi()

These terms can be viewed as versions of the degrees of absolute risk avevaion
domains-- the utility from work and the utility from worrying. If the marginalliy

of worry declines quickly enough as energy is transferred from working to worrying,
t hen a positive happiness shock wi ||
productivity,e*.

Put intuitively, as the individual become happaexd condition (6holds that
allows him or her to divert attention away from other issues irahfit become more
focused on their jab On the contrary,ficondition (6) does not holdhé shock in
happiness would lower the marginal utility from working anmeéed more eergy to
worry -- hencethe level of effortg, would decliné®

This analyticalapproach, in which effort is not independenthpfpotentially
offers economists avay to think abouthe role ofstress in the workplacéwork-life
strain couldbe conceived of as the (rational) need to devote ermmgyattention
away from the job Happier workers need to do so less, and they have higher
productivity.

In the experinent describednext we will see thata shockto happiness
somehowdoes allow individuals b work harder in aggregateHence, given the
concave model outlined in this sectilmnbecorrect, condition (6¢ould be thought of
asholding for ourset ofsubjects’

4. Experimental design

We start with a motivation for the choices made within the design, and then

provide a description of the tasks and a time for thetrial. The experimental

8 Interestingly enough, as we will see in sectom&ny respondents to the subject questionnai

(twinned with areportedexpectation that our mood induction techniqgue wéudwer pr oducti vity) and
a reported expectation that our mood induction technique would raise productivity) to describe the effect of the mood
inducement daee used during the experimentsthough we found that they were not neszedy capable of consciously and
correctly estimating the direction of the effect on their performance.

9 Since our experiment isetweensubject,we will not disentangle the effect of the shock on a particular subjestptoreif

there is a degree of heterogeneity between them.

8
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instructions, theGMAT MATH -style test and the questionnaires arset out inan
appendix. The structurewas built around the desire tmderstandhe productivity of
workers engaged in a task for pay. Our focus is the consequences, for their output, of
different starting levels of happiness.

This studyemploys ataskpreviouslyused in Niederlerad Vesterlund2007)

It entails asking subjects to add sequences of fiekgi2 numbersunder timed
conditions. The task isa simpleonebut is taxingdoneundertime pressure. It might
be thought of as representingn a highly stylized way- an iconic whitecollar job:
both intellectual ability and effort are rewarde&ubjectswere allowed to use pen
and paper, but not a calculator or similar.

We wish ideally to disentanglethe effort componentfrom the ability
component To this endwe allowed for two control variables thate hopedwould
capture underlying exogenous but heterogeneous alaitityopposed to effort-
although we were also open to the possibility that changes in underlying happiness
might induce shifts in ability or @nge the nature of the interaction between ability
and effort to alter overall productivityOur control variablesame from (iyequiring
our subjects talo a briefGMAT MATH -styletest (5 multiple choice questions) along
similar lines tathat ofGneezyand Rustichini (200Q)nd(ii) obtaining information in
afinal questionnair¢o allow us to constructmme asur e of subjects?o
mathematics The aim waso controlfor heterogeneous abilify

Somemeanshas to be foundf inducing an exogenous rise in happine$te
psychology literatureffersevidence that movie clips (through their joint operation as
a form of audio and visual stimulugjea means ofloing so. Theyexogenously alter
peopl e b.sWebkterrmanmet al.1996) provides aetaanalysis of methods

We used a lininute clip based on composite sketches taken from various
comedy routines enacted by a wialown British comedian.In order to ensure that
the clip and subjects were wallatchedwe resticted the laboratorypool to subjects
of an English backgroundvho would likely have been exposed to similar humor
before. Whether subjects were exposed to the clip or not is our key dependent
variable. As is explained later, whether subjects enjoyed ¢hp turned out to be

important to the effects on productivity.

Dwe deliberately kept the number of GMAT MATs$tyle questions low. This was to try to remove any effort component from

the task so as to keep it a cleaner measure of raw ability: 5 questions int&snsra relatively generous amount of time for an
IQ-based test, and casual observation indicated that subjects did not have any difficulty giving some answers to the GMAT
MATH -style questions, often well within therBinute deadline.

9
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While the key treatment involved the use of the clip as compared with a
control treatment identical but for the lack of a clip, we also wanted to address the
possibility that the time spemtatching the movie clip might be an important factor.
Hence we also ran a second control treatrusimga fipl aceboo fil m cl
be neutral with regard to modmit to take up the same amount of time as the comedy
clip. The placebo film essentliglconsisted of the appearancecoloredlines placed
randomly ona screen. Usefully, the data revealed that this placebo clip was not
significantly different from showing no clip whatsoever. These results are reported in
part 2 of the appendix.

Experiment lgenerats variation in hapmess acrossur laboratorysubjects
At the broacestlevel, however,we arealsointerested in whether naturedatworld
variation in happinesdsn response temotionalshocks might createproductivity
effects Moreover,Experimentl is intrinsically shortrun: we would not expect the
impact of thecomedy clip to last Therefore in a separate set clupplementary
experimental sessionse asked subjects to report significant +eakld shocks in the
previousfew years-- including family health issues and deatl&ection 9 reports our
findings-- this is Experiment 2- in this longefrun context

In summary, the data collected included the number of successful and
unsuccessfuhumerical additionsperformance ima brief GMAT MATH -style test
and (for a subset of laboratory subjects) responses tpestionnaire¢hat included
guestions relating to happineggrsonal characteristiesdintellectualability.

5. Design in detalil

In Experiment 1werandomly assigned people intwo groups:

Treatment Othe control group who weret exposed to a comediim clip.

Treatment 1the treated group who were exposethtecomedy clip.

The controlgroup individuals were never present in the same room with the treated
subjects (hence they never overheard laughter, or had any other interadifan).
experiment was carried out six days,with deliberate alteration of thearlyandlate
afternoon slots, so as to avoid underlying tiofeday effects, as follows.

Our main experiment took place over 4 days and 8 sessions; we then added 4
more sessions to check for the robustness of our central result to both the introduction
of an explicit pgment and a placebo film (shown to the otherwise untreated group).

Accordingly, the experiment consists of

1 Day 1: session 1 (treatment O only), session 2 (treatment 1
1C



only).

1 Day 2: session 1 (treatment O only), session 2 (treatment 1
only).

1 Day 3: sessiorl (treatment 1 only), session 2 (treatment O
only).

1 Day 4: session 1 (treatment 1 only), session 2 (treatment O
only).

plus
1 Day 5: session 1 (treatment 1 and explicit payment), session 2
(treatment O and placebo clip)
1 Day 6: session 1 (treatment O amdplicit payment), session 2
(treatment 1 and explicit payment)

Subjects were allowed to take part onlyoneday andn a single session.

On arrival in the labijndividuals were randomly allocated an ID, and made
aware that the tasks at hand would be gleted anonymouslyThey wereaskedto
refrain from communication with each othemlhose intreatment 1 (the Happiness
Treatmentsubject$ were asked to watch a 10 minute comedy clip designed to raise
happines® r 6 p o s i.t Those inahe ¢oetioytodp came separately from the
other group, and were neither shown a clip nor asked to wait for 10 minutes. In a
different setting, Iseret al. (1987) found that a control clip without positive affect
gives the same general outcomes as no clip, which we later confirmed in our own
Apl acebod treat ment (day 5, session 2).

For days 14, the subjects in both th@ovieclip group (treatment 1) and the
notexposeeo-theclip control group (treatment 0) wergiven identical basic
instructions about the experiment. Thesduded a clearexplanationthat their final
payment would ba combination o& showup fee (£5) and a performancelated fee
to be determined by the number of correct answerghia tasks ahead.At the
recrutment stage it was stated that subjegtaild make & a guaranteed £%nd
from £0to a feasiblemaximum of around f2 based purely on performanceln
practice subjects recead £0.25 per correct answer on the arithmetic task and £0.50
on each correct GMAT MATH answer, and this was rounded up to avoid the need to

give them large numbers of coins as payment.

1 The questionnaireesults indicate that the clip was generally found to be entertaining and had a direct impact on reported
happiness levels. More on this is in the results section.
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We used two different forms of wording related to paymgattry to beas
thoroughas possible

1 For days 14 we did notspecifyexact details of payments, although we

communicated clearly to the subjects that the payndehtdepend
heavily on performance

1 For days %6 the subjectswere told the explicit ratef payboth forthe

numerical additions (£0.25 per correct answer) and GMAT MATH
style questions (£0.50 per correct answer).

In this way, byusing two different forms of wordingve can do several
things. Firstjn thelatter casave cower the standard revealgédyment stug which is
a good proxy for traditional pieaate contracts (days-&), and we can also mimic
many reallife situations where workers usually do not know the precise return from
each productive action they take ydal-4). Second this provides us wlt the
opportunity to check that the wording ofa payment method does not have a
significant effect on our results- essentially making one set of days a good
robustness check on the othdrhe later findings reval that the role of happiness i
not different in days 4 compared to days-4.

Foll owing t he e mereasaniopdysubjects maraforevierg n ,
correct answer was to emphasize that they would be benefit from higher performance.
We could also themvoid the idea that they might be paying back effoass in a kind
of &eciprocitydeffect-- to the investigatorfor theshowup fee.

Thes u b | fast tsk wagdo answer correctly as many different additions of
five 2-digit numbers as possibleThe time allowed for this, which was explained to
them beforehand, wd® minutes Eachsubject had a randomélesigned sequence of
these arithmetical questions.uiderical additions were undertaken directly through a
protected Excel spreadsheeith atypical example as in Legeridd The spreadsheet
necessarily contained more such rows that any subject could hope to add in the ten
minutes allowed. The subjects were not allowed to use calculatargl it was
explained thaainy attempt to use a calcuwdabr any outside assistance was deemed to
be a disqualificabn offence, resulting in only thehowup fee being paidthough
they were allowed to use pen and paper and these were provided for thelhise
did not prove to be a problem across the feexnental days. The numerical

additions were designed to beasonablysimple if repetitive, and earlier literature

12



has deemedthis a good measure dahtellectual effort (Niederle and Vesterlund,
2007).

31 56 |14 |44 |87

Legendl: Adding 2digit Numbers

The second task for subjects was to complete a simpjleeStionGMAT
MATH-style test. These questions were provided on paper, and the answers were
inputted into a prepared protected Excel spreadshB®t.exactquestions argiven
in an appendix.This test was designed av@ef check on ability, as usdakeforein
theresearcHiterature (Gneezy and Rustichi2Q00)

The final task, which was not subject to a performeanet&ted payment (and
subjects were made aware of Jhisas to complete a questionnair& copy ofthisis
provided inthe appendix. The questionnaireaquiredinto both the happiness level of
subjects (before and after the clip for treatment 1), anid kinel of mathematical
expertis&. The wording was designed to bdraightforwardto answer anonymity
was once again stressed before it was undertdkescaleusedwas a conventional
7-point metric,following thewell-being literature

Moreover, in day 5 and day 6, we added extra questions (aedein the
appendi x) . These were designed to inquire
perceptions of what was happening to them. The purpose was to try to shed light on
the psychological mechanism that made our treated subjects work harder.

To summarizghe timelinefor Experiment 1*

1. Subjects enter and are given basic instructions on experimental
etiquette.

2. Subjects in treatment 1 are exposed to a comedy clip for 10 minutes,
otherwise not.

3. Subjects are given additional instructions, includingtatement that
their final payment relates to the number of correct answers, and instructed

against the use of calculators or simildevices

12 |n this experiment, we choose not to measure the happiness level at the beginnintp #isii$ the possibility that subjects
treated with the comedian clip could guess the nature of the experiment. As reported below, we can argue from the answers giv
to the questionnaires that we have been successful in this aim.

23 The full instructiongorovided in the appendix provide a description of the timing.
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4. Subjects move to their networked consoles and undertake the
numerical additions for 10 minutes.

5. Results are sadeand a new task is initiated, with subjects undertaking
the GMAT MATHstyle test for 5 minutes.

6. Results are again saved, and subjects then complete the final
questionnaire.

7. After the questionnaire has been completed, subjects receive payment
as calculatedy the central computer.

6. Principal resultérom Experiment 1

A group of276 subjects drawn from the University of Warwick participated in
the experiment Of these, 182 took part in the main experiment, while the others
participated in the sessions of day 5 andEachwas part ofonly one session A
breakdown of the nundss per day and per session is contained in Table 1.

The subject poolin the mainversion ofExperimentl was made up of 1L
males and 7Zemales. Tables 2 and 3summarize theneans and standard deviations
of the main variableqrespectively for théreated and untreated subjgctOur key
dependent variable is whether a subject observed the clip arheofirstindependent
variable, the key one in our analysis, is the number of correct additions in the allotted
t en mi nappiness befofe 6iHs -regoréed Isvel loffhappissfor all subjects
(before the clip for the treated grgugn a seven point scale. The variaffleppiness
aftedis the level of happiness after the clip for the treated grésilIAT MATH bis
the rumber of correct problesnsolvedin that section digh-schootgrade$ is an
index calculated from the questionnair&njoymentof-clip is a measure in a range
between 1 and 7 dfow much they said they liked the movie clip

According to thedata,the clip is successful in increasing th@ppinessevels
of subjects. As shown inFigure 1, they reporan averagerise of almostone point
(0.98) on the scaleof 1 to 7. Moreover, omparing the exost happiness of the
treated subjestwith that of the noftreated subjectsye observe that the average of
the former is higherby 0.85 poins. Using a twesided ttest this difference is
statistically significant§ <0.01). Finally, it is usefulto notice that theeportedevel
of happiness before the clip for the treated group is not statistically sigtlifican
different (the difference is just 0.13) from the happiness of the untreated greup (
0.200n the difference

Figure 2 displag the mean levels of productivity The treated group snean
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performance is highdry 1.71 additios than the average performance of the untreated
group This productivitydifferenceis considerable; it is approximately ten percent. It
is alsostatistically significarly different from zerqp=0.04).

A sub-group was noticeable in the datlmterestngly, and encouraginglythe
performance of thsel6 subjed in the treated groupvho did not report an increase
in happiness is statistically nafifferent from the performance of the untreated group
(p=0.67). Therefore, the increase in the performaiseems tobe linked to the
increase in happiness rather tmaarelyto the fact of watching movieclip. Theclip
did not hamper the performancgsubjects who did not declatieemselves happiéf.
For them, the effect is zero. We return to this below.

In Figure 3 we show the performances of male and female ssibj&gith
groups feature a similar increase in traithmetical productivity(1.9 additionsfor
male, 1.78 for ferale). The effects of the movie clip on productivitlp not operate
perfectly symmetrically.From the cumulative distributioren the number of correct
answers for the treated and untreated gsospown in Figure 4, weeethat the
treatment increasdhe performances of low and medium performers, wiigehigh
performers arapparenthessaffected.

So far, these findings afeased orelementary tests. We also performed
OLS-based regressisito analyze the determinandf performance Table 3 presest
equations for théog of thenumber of correcadditions. The ariablecalleddChange
in-Happinesé is the differencein reported happiness befe and after the clip;
GGMAT MATH bis atest score High School Gade®measurs school performance.
day X day dandday dHare dayof-theweekdummies.

Consistent withthe result seen in the previous session, thebg ect s 0
performanceis markedly better in the treated sessios. As clear in Table 76 s
regression (1)in the first column, this resuhiolds when we control fothe subject$
characteristics antbr periods. The coefficient of 0.118 implies that the happiness
treatment increases peopl edlaregassod @t i vi ty
Table7, the performances are increasingherise inelicited happiness (for thease
of untreatedsubjects, by definition, Change-Happiness0). This result is still true
when we restrict the analysis to the treated subpdotse,as inregression (3).The
size of the effect is only slightly smaller (than in column 2 of Tableat

4 The 17 subjects who did not declare an increase in hapgippasentlyenjoyed the clip. In a range of values between 1 and
7, the average is 5.41, with a minimum of 5 and a maximum of 7.
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approximately eight and a half percentage points.
Because of the known skewness in hufparformance data, it is natural to
use a logged variable. Nevertheless, as a rough chable8 (columns (1) and (3))
re-runs the first two regressions ofafle 7 with a dependent variable defined on
absolute values rather than leglues The variable6 featmend in column (1)
remainsglarge and positive. lemainsstatistically significant wherin column (2)of
Table 8, we exclude theperformanceoutliers fere we drop thetwo extreme
laboratory subjectswith respectively2 and 43 correct additions)Similarly, the
coefficient on thevariable Changein-Happinesgs statisticallysignificanty different
from zeroirrespectiveof whetheror notin Table8 the two outliersare retainedsee
regressions 3 and 4
Might the pattern in the data be in part a kafdeciprocity effect?Are these
| aboratory subjects o6repayingb6, or somehow
difficulties are not uncommomieconomics experiments. Howevie issueis not
applicablein the current setting In this experiment, peoplare paid more for every
addition they solve. That money goes to them, so that, if anyttiiag,know that
extra productivityhurtsrather than aids the investigatdrs
Alternatively, laboratory subjects might wish to reciprocate the expected
payments made by experimenters by doing as the experimenter Wishaatially
address thiswe added direct questions to the questionnairefays 5 and 6, asking
subject s: ADid you try your best when aske
why not ?0; ADi d you feel that first obseryv
at adding up number s?0; and Amdgthetreatedt say w
subjects, out of 48 answers only 31% thoubktcliphad a good effect, for 23% this
effect was bad, while 42% felt it was irrelevant. The number of subjects who
declared that the clip had beneficial consequences was not statissicgdiythan the
number of subjects who felt the effect likely to be haeD(22). Furthermore, among
the 25 subjecterho were shown a placebo filmdiscussed later the answers were
similar (bad 44%, good 24%, indifferent 32%). The difference betwekjects who

thought that the placebo film had a positive influence is not statistically different from

!5 Notwithstanding this point, even if the moodiuction procedure did enhance productivitythe experimenthrough some

feeling of reciprocity on the part of the subjettés would not be in contrast with our hypothesis. Subjects became happier after
the clip, assuming against our previous argument that they wanted to reciprocate by working harder. This feeling would always
result through a positive increaseutf), the utility from working. This mechanism would result in a positive transferfraim

worrying to working. The difference would be thatwould act to increasa(.) through reciprocity rather than directly.
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the number of subjestthinking thathe real treatment had a positive effqwt(.26).

All this appears to point towards subjects not being able to assess the impact of the
clip, and not being entirely sure whether we as experimenters were lhsictipt to

aid or hinder them.

Accordingly, since subjects’ own perceptions on the map of the clip on
productivity are incorrect, it is hard to argue that they first worked out what the
experimenter wanted and then went about trying to ensure that the experiment was a
success.

Anotherpotentialconcernarises. liis that subjectsnay convince themselves
that the fact of watching a clip per se might enhance performance. In seotien 7
discuss thisand find that iis unlikely to be true.lt is shownthat individuals who are
treated with a placebo clip do not perform significantiyedently from individuals
who are untreated (if anything, they ftactionally worse on the additions task]t
appears therefore, that positive erion invigorates human beingsyet the
mechanismremainsunclear. Does happiness have its effect on labor productivity
through greater numbers answered or through greater accuracy of the average answer?
This distinction is of interest. It might even be viewed as one between industry and
talent-- between the&onsequences of happiness for pure effort compared to effective
skill.

To inquire into this, we estimate a different kind of equatidiable 9 takes
attempted additionéin log terms) as the dependent variabléhe results are similar
to the ones in able 7, where we considered theumber of correct additions.
Attempted additions rise by slightly more than 9%hen, in TablelO, we run exactly
the same regression as in Ta8lbut with a different dependent variable. This is an
estimated equationfo 6 pr e ci s i oratid®qf comeatameweng to atterhpted
answers Interestingly, in TablelO neither the dummy treatment nor Chafige
Happiness is statistically significantly different from zerdhereforethe treatment
acts as an upward intercept shifter in the attempts equation; the tredatekloes
not provide extra precisionlt is perhaps also worthnong t hat subjectséb
levels are influenced by their underlying mathematical skill, easured by the mini
GMAT MATH score, and to a lesser extentdpholastic grades
7. Empirical checks

We performeda large setof testsof robustness. The detailed results from

these, withextratables, ardaid outin the appendix.
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First, we examiad subsamples of data.lmportantly the positive effect on
productivity was visible in aemarkablyrobust way in the data. Thémn be seem
the first part of the appendix. For example,tie raw data offTable A2, the
productivity boost from the happess treatment is observable in seven of the eight
subtrials. See the #and 8" columns of Table A2 Thesingleexception is fomales
in Session 2and that resulis driven by oneoutlier -- the individualin the sample
who scoredan extraordinary3 correct answers.

Tables A3 and A4 giveegression results darther experimental breakdowns.
The continued robustness of the main finding is evident.

Second, an extra trial w a-sa nobdenately i n
interesting but not inimsically happy clip-- was shown to a control group. This was
to ensure that our productivity findings were not an outcomeattmatiim might be
produce. The film clip was "Computer Graphic" on James Gross's resources site:

http://www-psych.stanford.edu/~psyphy/movs/computeaphic.mov

This movie clip depicts patterns of colored sticks. These appear and disappear
randomly on screen. The film is considered "neutral" by social psychologists. By
setting the process to repeat, it was possible to piaglth for the apprpriate length
of time. Importantly, the productivity of individuals was nioticreasedby showing
them this placebo film.In Table11, regression lwe see thathe number of correct
additions declinedanarginally (not in a statistically significant way) wh compared
to the control setting used earlier in our paper, namely, where individuals straight
away begin work on the additiotasks Third, a trial was done in which individuals
were told an explicit monetary amount £025 -- for each correct answer.The
purpose here was to check that having a specified payment did not alter the tenor of
the findings. From regression 1 ofable 11we notethatthis increasegbroductivity
in anonsignificantway (p value 0.21) More importantly,we can see fromable A5
that the previous pattern holds in this case as well: treated subjects pemfiorm
average better than untreated onesbld& 1lestablisheshis claim. In regressiori,
where this new scheme isteracted withtreatment, th variable although negativas
not significant(p value 0.69)and it is actually positive (but agamot significant (p
value 0.81)n regressior8 where we consider the attemptstlasdependent variable.
Interegingly, from regression Swe can see that the dummy payment is positive
(although non significant with palue 0.21) with respect to the precisitins seems

to suggest that if anything- an explicit payment scheme increapeoductivity via
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precision and not via attemptd.he above consideratiorsuggest that the impact of
happiness on productivity will not change if the payment is specifidthese
consistency tests are encouraging. Much remains, nevertheless, to be understood.
One puzzle generated bye data is about theature of the transmission channel from
human happiness to peoplebs | abor product
frameworkdescribesa set of cases in which, as a structural or mathematical matter,
the correct empirical prediction emergddowever, further experiments will have to
be designed to try to probe the precise transmission mechanism.
Anotherconsideratiorwhich may be relevant we thank Greg Jones for this
suggestion- is that happiness could act to increase cognitive fleiibilln some
recent work, this has been proposed in a narrow context, of the perception of local
versus global aspects of a visual scene (Baumann and Kuhl, 2@05;Jones and
Watson, 200R The argument idairly simple. If someone is focusing on ldca
aspectsthen positive affect improves processfgglobal aspects; and if fosing on
global aspects, then it encourages local processinges and colleagues have called
this "encouraging the perceptual underdog”, andis distinct from previous
suwggestions about, say, positive affect simplgrpoting global processing. $eems
plausible to hypothesize that happiness could have a similar effect on a broader
canvas, Were labor productivity benefg from the indivdual worker being
encouraged tary out hitherto neglected strategie&inally, (see Bbles 2 and 3fhe
result of theGMAT-style test are not significantly different between treated and
untreated, (3,5 for the first 3.37 for the seconiihis suggests that the GMAStyle
test (see note 12 for more detailsyaigood control variableit is unaffected by the
treatment.

8.Subj e cpexdptiosse | f

Towards the end of owarlyexperimental trials, it became clear that the main
result was occurring again and agaimappearing even in sessions with the fewest
subjects We therefore decided to attempt to prahea qualitative waywhat might
be happening.In the light of 73 questionnaires completed by the subjects on days 5
and 6, we can ask which of the ideas désed in section 3 are consistent witie
subject s6 o win ggneral cnelgborataryrsisject declared that the
treatment induced greater focus, while 10 percent of the treated subjects found the
comedy clip distracting (this is significantly fidirent from 0, with p=0.01).

Moreover, it seems that subjects disagree on the effect of the treatment on
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performanceput of 48 answers, for 31% the effect was positive, for 23% the effect
was negative, while 42% felt it to be irrelevant. This seemsftect the ambiguity
of the effect of happiness on productivity implicitaar theoreticamodel. As shown
in section 3, this effect is positive only if conditidd) (s satisfied, which might be the
cause of the variation in subject responses, thoggimaa lack of selperception
about the ultimate effect of the clip is also equally plausible. While 88% of subjects
who think that the effect is positive find the clip relaxing, 45% of subjects who think
that the effect is negative find it distractimgind 12 % st i | | use the w
albeit this time to describe a negative impact. If we interpret a pronouncement of
Arel axingod by subjects for which the effec
from outside worries, and the pronouncementofi di stractingo by subj
the effect was negative as an indication of an inability to focus on the taskdn-h
perhapsvenan increased poecupation with outside worriesthis answer might be
again consistent witthe theoreticamodel.
We need to add a note of cautiobecauset he ambi guity i n s
responses might be indicative of a general inability to perceive the true impact of the
clip on their own performance.This is not implausible becauseno subject was
allowed b take part in more than one session, so there was no frame of reference for
the subjects to consider.To consider how good the subjects were at correctly
identifying the direction of the effect on their performance, vesl tnother approach.
The 15 sufects who declared that the treatment had a positive effect made on average
21.33 correct additions, against the 18.54 of the remaining 33 subjects. This
difference is insignificaty different from zerq(p=0.15),althoughthe sample here is
small. If we consideronly subjects who felt relaxezhdthought the effect of the clip
was positive, thep value is 0.10.A positive sideeffect of subjects' inability to
perceive the impact of éhclip on their own performande to lessen any concerns
aboutthe secalled ‘demand effect' through which laboratory subjects might wish to
reciprocate the expected payments made by experimenters ibg ds the
experimenter wisheslf subjectsown perceptions are incorredtis difficult to argue
that they firs worked out what the experimenter wanted and then went about trying to
ensurehe experiment succeeded

9. Reallife happinss shocks and productivity in a sec@xgeriment

We alsoperformedExperiment 2 For this, a(deliberately)different group of

laboratorysubjecs were chosen Once againthe individuals had to doadditions
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task. Theywere asked at the endf ther session to complete a questionnaire
(reported in the appendixyith supplementary questions designed to cheb&ther
they had experienced at least one of the following bad life evecibse family
bereavementextended familybereavement, serious kthreatening illness in the

close family,and/or parental divorce.We asked subjects to report their level of

happinesgight at the start of the session prior to afythesequestions abouife

eventsand prior toany explanation of the tasks to be performe®ince here,we did
not exposehe subjects to a comedy film clipeported happiness a key dependent
variable for this experimentOtherwise the design wa&ept identical to thenain
experimentunder explicit payment.As before subjectswere paid 25 pence per
correct addition performednd 50 pence for correct GMAT question ansyand
theyknew the payment rate§.0 summarie the timelinefor Experiment 2¢

1. Subjects enter anate given basic instructions on experimental etiquette.

2. Subjects move to their networked consolesamedasked taeport their level
of happiness.

3. We announcé¢he payment metho®% pence per correct additipninstruct
subjecs against the use of calculators or similar devigexd then subjects
underaikethe numerical additions for 10 minutes.

4. Resultsare saved andthe GMAT MATHSstyle tests initiated for 5 minutes
with the explicit payment rate again announced in advab€epence per
correct answer).

5. Resultsare again saved, and subjectse asked to completehe final
guestionnairen privacy and without time pressure

6. After the questionnaires completed, subjects receive payment as calculated
by the central computer.

ThroughoutExperiment 2anonymity and privacy were stressed
This experimentook place over #lays and 8 sessians
1 Day 1 Qctober 2009), 4 sessions lasting approximately 45
minutes each.
1 Day 2: (November 2009)4 sessions lasting approximately 45
minutes each.

Only subjects who had not taken part in the main experiment pegneittedto take

'8 The full instructions provided in the appendix provide a description of the timing.
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part in the realife happiness shock experiment, and theyre allowed tgarticipae
on onlyoneday andn a single session.

A group of179subjects drawn from the University of Warwick pagated in
Experiment2. A detailed breakdown of the nundss per day and pesession is
contained in Table 12

We definethe bad life event (BLE) to be either bereavement or illness in the
family.'” Given the small numbers, the data suggested that it was appropriate to
aggregate these happines®ck events by using a single e BLE, equal to 1 @&
subject reported deastone of the three BLE considerefiable 13summarize the
means and standard deviationsi@main variables

Here we are, in effect, thinking of Nature as having dealt randomized shocks
to some, but not all, dhelaboratory subjects. We exploit that variation.

It may be worth emphasizing the similarity of the laboratory subjects who
took part in these additions experiments. They are young men and women who attend
one of the elite English universities with ré@a entry grades amongst the highest
three or four universities in the country. Compared to any random slice of an adult
population, they are extraordinarily homogenous individuals. Those who have
experienced family illness or bereavement dwe,the ouside observer, almost
indistinguishable from the others.

The firstcolumnof Table 14 reports thetatisticalimpact of BLE in each year
from O to 5 (as declared at the end of the experimgmipht he i ndi vi dual
happiness (as declared at the beginning of the experimiet¢yestingly, he pattern
is consistent withhedonic adaptation- an effectthat is positive, significantand
decliningthroughtime. It is strorg if it happenedess than a year ago, and bees
insignificanty different from zeraafterapproximately2 years.

Thisi nt r i dminismngd efféct of a Bad Life Event appeaassoin the
second column of dble 14,which shows the effect of th€earsSince-BadLife-

Event variable YBLE, setto Log(year of the Bad Life Event+0.01) if the bad life
event occurredand Log(N+0.01) otherwise, wheire that casave setthe number of

years toN=101% The coefficientof YBLE is positive and statistically significantly

7 In the questionnaire, we also asked aboutratdivorce but itturned out to have an ambiguous and opposite effect on the
subject according to the gender of the subject.

8 This is not a crucial issue but literally implies that we think even the luckiest subjects will get a bad life eventrgnce eve
decade.Empirically, we asked subjedts report the eventhathappened in the last 5 yeatSven setting N equal t§ for the
case of no bad life everdoesnot changehe results substantively.
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differentfrom zero®®

Theseexperimentakesults areconsistent witha range ohedonic adaptation
findings in the surveybasedstatistical researcWithin the literature on the economics
and psychology of humamell-being(e.g. Clark et al. 2008).

In column 3of Table 14 we aggregated the bad life event®itwo years;as
expected the sign is negative and significant.Finally, column 4 perforns a
robustness check As can beobserve from the data description inable 14,25
subjects that declared at leasie BLE did not report thexactyearof it. ?° In order
to explore whether tlese missing datgpoints could somehow biaur results, &
(conservatively assumedhat the bad life everfor which the time was not reported
was older than 2 yeard.hereforewe seBLE1=0 either when subjextlid not report
any bad life evenor they did not report the yeaf.he coefficiert on BLE1 is slightly
smallerthan the coefficient of BLEbutit remains statisticallgignificant atthe five
percent level Theidea to lookin an experimental settirgf life events was inspired
somewhat by the larggcale econometric findings ipapers such a®swald and
Powdthavee (2008jput we had not anticipated, in such a homogerand relatively
smallsample to find powerful results

In what follows we test the effect o bad life event on performancdn
particular, we use thgearssincebadlife-eventvariable YBLE as defined before
defined bythe timepoint when the bad life event happenedhat we showedo be
positively related to the happines$Ve also us8LE -- a simpla variable for abad
life eventhavinghappenedn the last 2 years that we showed indble 14 to have a
negative impactoh h e s thdppiresst s 0

Happiness, to reiterate, was measured at the beginning of the expeantent,
thus wellbefore any discussion of life events.

The fird regressionin Table 15 presestthe impact of BLEon productivity.
The result is striking. Having had a bad life eviem the previous two years
associated with lowgrerformance on thadditions task The size of th@roductivity
effect ismeasured to beore thanl0% andis statistically significanait beter than
the five per cent level

Furthermore, asan besea from regressio 2 in Table 15 the dfect of the

% Results of regression 1 to 3 provide a form of indirect evidence about the genuine information conterpémweilirvey
responses.

% We did not want to monitor the writing of the questionnaire in any way, sinoacern was to guarantee the privacy of the
subjects.
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elapsedyears variableYBLE is the expected one; it ipositive andstatistically
significanty different from zero The size of thedeleteriouseffect of a BadLife
Eventupons u b j mradacsvidyis adecliningfunction of theelapsedime since the
event®!

Thisex peri ment al finding is strongly redo
the presentase, however, the shock is negative rather than pqstid®f courseit
is of a much more importakind. We here study genuinely black event# peopl ed's
lives. What is found in these datas that there are lonlgsting (hough time-
declining) consequencesSuch aact could not be checked easily in the earlier, and
intrinsically shoriterm, lab experiment with randared happiness allocations.

To help thecomparisorwith earlier Experiment 1 we alsoreportin Table 15
aregression witlalog specificatioron the correct addition (regression 3)hereBLE
becomedorderlineinsignificant aound thes percentevel. We also report the effect
for attempts anghrecsion (regression 4 and.3)ike in the previous experimerthese
regression resultsuggesthat the negative eftt of a BLE passes through the subject
by themmakingfewerattemptsather tharbeing lesgpredse

We also reportasa robustness chedkegression ®&f Table 15 the effect of
BLE1 (where as said befordhe Bad Life Events whosgear was not reportedese
considered older than 2 year§)hecoefficients @ BLE andBLE1 are the same

Finally, Table 16 depics the effect ofhappiness on performande two
econometric specificationsWe draw in part upon IV estimation rather than a direct
approach as aboyand we usdadlife-event variabl8LE (regression 2) and the log
of yearssinceeventYBLE (regression 3) as instrument$he coefficient inan OLS
productivity equationis positive although small and not statistically significant.
However, itbecomedarge-- unsurprisingly given the samplesignificance isonly at
the 10 percent levet when the level of happiness instrumentedvith BLE and
YBLE. The large coefficienton the instrumented happiness variablesthese
additions equations correspond to 5 fewer correct answerbese results are
complementary to, and consistent with, idheasof Experiment 1.

10. Conclusions

The contribution othis paperis to siow that humanhappinessas powerful

causal effects on labor productivity Two kinds of randomizedtrials (denoted

2 Interestingly, if we use the ndagged YBLEas regressdnot reported), the coefficiergenerallypbecomes n-significant,
which implies a concaveleclining effectwith year of the BLE.
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Experimens 1 and 2)have beendescribed The first with approximately 270
subjects, examines the consequences ofandomlyassigned happiness in the
laboratory. Thesecond with a sample of approximately 1&bfferent individuals
estimats the consequenceof major lifeshocksassigned by Nate.

In Experiment 1, ame laboratory subjectsv@at hei r happi ness or
af f éevels dncreasedria a moodinduction procedure Others, in arandomly
selectedcontrol group, d not. The procedurdeads to greater productivity in a paid
piecerate taskwhether we uses the independent variable eitrexposure to the
treatmenbr (the inducedlhappiness The productivityeffectis marked it appeas in
each sessioand can be replicated even witfairly small numbersof subjects the
effect is found equally in male and female subsampless present whether we
specify the exact payment procedure or simgiplain to subjectshat paymentis
performanceelated Interestingly,the effect operate though achangein output
rather than the quality of the lab@at or y s ub japmetvwsodr kvearskb. ef Hor
levelsgo up while their precision is unalteredin Experiment 2Jaboratory subjects
fill in a questionnaireabout theirlives and familyevents Here the ainmis to detect
who ha, and who has noteceivedmajorhappiness shocks from Naturéhes t udy 6 s
guestionnaireparticularly elicits information on those whbave recently suffered a
closebereavement or iliness in their famil$pucheventsplay the role ofarealworld
equivalentto the kind & happinessnovementsstudied in Experiment {plainly, for
ethical reasonsye cannot ina laboratoryrandomlyassign to some of our subjects
large unhappiness shockd\s in the first experimenastrong statisticallink is found
between wetbeing and productivity.

Various implicationdor economicseemerge. First, researchay need to pay
more attention to the influence of emot®n In so far asuchforces play aole in
economics, they havesually been viewed, as in the literature on waing, as a
form of dependent variable. Secomdore effectivebridgeswill have to be built
between scholarsin applied psychology andn applied economics. Third, if
happiness in a workplace carries with its@stantialreturn in productivity, the
papeindiigshave consequences f orfanflhawntteypy pr omo
structure internal labor marketandthusmay be of interest to management scholars

and human resources specialistSourth, if well-being boosts human productivity,

2 Over and above the neoclassical{effprt mechanisms discussed in sources such as Oswald (1984).
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this raises the possibility of sekinforcing spirals- ones that might operatenat

amacroeconomic level.
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Figure 1: Reported happinessn Experiment 1

6
5.8
5.6
5.4
5.2

5
4.8
4.6
4.4
4.2

4

non treated before clip after clip

Figure 2: Number of correct additionsin Experiment 1
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Figure 3: Performance difference between males and femal@sxp. 1)
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Table 1: Subject numbers for each session and déixperiment 1)

Main Sessions Day Session witifreatment | Sessionwithout treatmen
1 24 24
2 23 20
3 23 24
4 24 25
Extra Sessions 5 25 25
6 23 21
Table 2: Data description treated individuals (Experiment 1)
Variable #Observationy Mean Std Error | Min | Max
#Correct 94 1791 5.99 7 39
Additions
Happiness Beforg 94 446 0.82 3 7
Happiness After | 94 5.45 0.74 3 7
GMAT MATH 94 3.48 1.39 0 5
High School| 93 0.50 0.27 0 1
Grades
Enjoymentof- 94 5.93 0.68 5 7
Clip

Table 3 Data description: non-treated individuals (Experiment 1)

Variable #Observationy Mean Std Error | Min | Max
#Correct 88 16.20 7.16 2 43
Additions

Happiness Beforg 88 4.64 1.20 1 7
GMAT MATH 88 3.36 1.37 1 5
High School| 85 0.48 0.24 0 1
Grades
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Table 4 Data description: individuals treated with placebo clip? in Exp. 1

Variable #0Observationy Mean Std Error | Min | Max
#Correct 25 14.84 6.43 5 34
Additions

Happiness Beforg 24 437 1.05 2 6
Happiness After | 24 4.29 0.99 2 7
GMAT MATH 25 3.08 1.63 0 5
High School| 24 047 0.23 0.06| 0.93
Grades

Enjoymentof- 24 3.67 1.27 1 6
Clip

Table 5 Data description: treated individuals (precisepaymentcasg in Exp. 1

Variable #Observationy Mean Std Error | Min | Max
#Correct 48 19.41 8.88 0 42
Additions

Happiness Beforg 48 4.35 1.02 1 6
Happiness After | 48 5.39 0.A 3 7
GMAT MATH 48 354 1.30 0 5
High School| 47 0.48 0.24 0.06| 1
Grades

Enjoymentof- 48 581 1.04 2 7
Clip

Table 6. Data description: non-treated individuals (precisepayment) in Exp. 1

Variable #Observationy Mean Std Error | Min | Max
#Correct 21 18.52 7.08 7 34
Additions

Happiness Beford 21 4.47 1.29 0 5
GMAT MATH 21 3.38 1.60 0 5
High School| 20 0.58 0.25 0.14|1
Grades

% The measure calledHigh School Gradésasks students to consider all otithqualifications and gives a percentage of those
qualifications that are at the highest possible grade. It therefore measures their past performance against the Higghest possi
performance. More precisely, on the questionnaire we asked two queSHoms:many school level qualifications have you
taken (including GCSEs,-levels and equivalent)Xforming the denominator) aritHow many of these qualifications were at

the best grade possible? (e.g. A* in GCSE, Allsvgl, etc.)"(forming thenumerator).
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Table 7: Determinants of ?dnEkpprimentls ® per for mance

(1) () (3)
log(Additionslog(Additionslog(Additions
Treated only

Treatment 0.118**
(0.0548)
Changein-Happines 0.101** 0.0847*
(0.0405) (0.0495)
GMAT MATH score 0.104*** 0.100*** 0.0739***
(0.0226) (0.0226) (0.0273)
High School Grade 0.471*** 0.477*** 0.428***
(0.114) (0.114) (0.124)

Male -0.0257 -0.0267 0.00675
(0.0609) (0.0606) (0.0774)
Day 2 -0.0169 0.000901 -0.0170
(0.0790) (0.0787) (0.0905)
Day 3 0.0975 0.106 0.131
(0.0779) (0.0776) (0.0885)
Day 4 0.0118 0.00724 -0.00752
(0.0762) (0.0758) (0.0895)
Constant 2.106*** 2.120%** 2.244%**
(0.105) (0.102) (0.126)
Observations 178 178 93
R-squared 0.273 0.280 0.307

Std errors in parentheses *** p<0.01, ** p<0.05, * p<0.1

24 within the table, the notatiofi* indicatesp<0.01, ** p<0.05, * p<0.1landstandard errorare givenin parentheses
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Table 8: Determinants ofs u b j petfdrrsafice [Non-logged]in Exp. 1

(1) 2) (3) (4)
Additions Additions Additions Additions
(no outliers) (no outliers)
Treatment 1.336 1.572*
(0.889) (0.825)
Changein-Happiness 1.316** 1.407**
(0.657) (0.608)
GMAT MATH score 1.286*** 1.291%** 1.243*** 1.244%**
(0.367) (0.343) (0.366) (0.342)
High School Grades 8.284*** 8.349*** 8.355*** 8.429***
(1.854) (1.710) (1.844) (1.701)
Male 0.824 0.606 0.828 0.607
(0.988) (0.919) (0.982) (0.914)
Day 2 0.472 -0.325 0.693 -0.0707
(1.281) (1.193) (1.276) (1.187)
Day 3 2.105* 2.330** 2.212* 2.455%*
(1.264) (1.173) (1.258) (1.167)
Day 4 0.868 0.809 0.814 0.749
(1.236) (1.140) (1.230) (1.134)
Constant 6.603*** 6.602*** 6.680*** 6.763***
(1.697) (1.575) (1.657) (1.535)
Observations 178 176 178 176
R-squared 0.245 0.283 0.253 0.290

*** n<0.01, ** p<0.05, * p<0.1 Std errors in parentheses
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Table 9: Determinants of attempts in Experiment 1
(1) (2)
Log(Attempts) Log(Attempts)

Treatment 0.0911*
(0.0417)
Changein-Happiness 0.0812***
(0.0308)
GMAT MATH score 0.0758*** 0.0733***
(0.0172) (0.0171)
High School Grades 0.372%** 0.377***
(0.0869) (0.0863)
Male -0.0165 -0.0170
(0.0463) (0.0460)
Day 2 0.0198 0.0340
(0.0600) (0.0597)
Day 3 0.133** 0.140**
(0.0592) (0.0589)
Day 4 0.0767 0.0732
(0.0579) (0.0576)
Constant 2.432%** 2.441%**
(0.0795) (0.0776)
Observations 178 178
R-squared 0.279 0.288

*** p<0.01, ** p<0.05, * p<0.1 Std errors in parenthe



Table 10: Determinants ofs u b j precisisnd

(i.e.ratio of correct answers)in Experiment 1

(1) (2)
Correct/ Correct/
Attempt Attempt
Treatment 0.0128
(0.0185)
Changein-Happiness 0.0102
(0.0138)
GMAT MATH score 0.0165** 0.0162**
(0.00765) (0.00767)
High School Grades 0.0656* 0.0663*
(0.0386) (0.0386)
Male 0.00152 0.00134
(0.0206) (0.0206)
Day 2 -0.0268 -0.0249
(0.0267) (0.0267)
Day 3 -0.0201 -0.0192
(0.0263) (0.0263)
Day 4 -0.0507* -0.0512**
(0.0258) (0.0257)
Constant 0.753*** 0.755***
(0.0354) (0.0347)
Observations 178 178
R-squared 0.095 0.096

Std. errors in parentheses *** p<0.01,

34



Table 11 The effects ofa placebofilm and explicit paymentin Experiment 1

(1) (2) ) (4) (5)
VARIABLES Log Log Log Log Correct/
Additions  Additions  Attempts  Attempts  Attempts
Treatment 0.123** 0.112** 0.0935**  0.0986** -0.000874
(0.0569) (0.0496) (0.0458) (0.0399) (0.0170)
Explicit Paymen  0.105 0.0747 0.0119 0.0262 0.0237
(0.0952)  (0.0557) (0.0767)  (0.0446)  (0.0191)
Treatment*ExPe -0.0461 0.0216
(0.117) (0.0939)
Placebo film -0.0553 -0.0612 -0.0761 -0.0733  0.000595
(0.0879) (0.0865) (0.0707)  (0.0696)  (0.0297)
GMAT Math 0.0897***  0.0894*** 0.0751** 0.0752***  0.0142**
(0.0186) (0.0185) (0.0148) (0.0148) (0.00632)
High School 0.455**  0.458***  0.377***  0.375***  0.0664**
(0.0977)  (0.0971) (0.0786)  (0.0780)  (0.0333)
Male 0.0308 0.0299 0.0206 0.0210 0.0129
(0.0501) (0.0500)  (0.0404) (0.0402) (0.0172)
Constant 2.147** 2. 153***  2.464**  2.462**  (0.736***
(0.0782)  (0.0769) (0.0624) (0.0614) (0.0262)
Observations 268 268 269 269 269
R-squared 0.247 0.247 0.259 0.259 0.062

Notes: *** p<0.01, ** p<0.05, * p<0.1. Standard errors in parentheses
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Table 12 Subject numbers for each session and dajxperiment 2

Day 1 2
Session
1 19 19
2 25 19
3 25 26
4 23 24

Table 13 Data descriptionin Experiment 2

(where Bad Life Eventis defined as family illness or bereavement)

Variable #Observationg Mean Std Error | Min | Max
#Correct 179 1840 6.71 1 47
Additions

Happiness 179 482 0.95 2 7

GMAT MATH 179 3.63 1.46 0 5

High School 164 0.57 0.25 0 1

Grades

No Bad Life 179 0.7 0.46 0 1

Event

Bad Life Event 154 0.06 0.23 0 1

less than 1lyear

ago

Bad Life Event 1 154 0.19 0.23 0 1

year ago

Bad Life Event 2 154 0.06 0.23 0 1

year ago

Bad Life Event 3 154 0.06 0.22 0 1

year ago

Bad Life Event 4 154 0.08 0.26 0 1

year ago

Bad Life Event 5 179 0.08 0.25 0 1

year ago

Years From Bag 93 2.30 1.70 0 5

Life Event

Male 170 0.5 0.5 0 1

Age 169 19.49 1.48 18 | 30
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Table 14: Happiness equations in Experiment 2 with a variable for a Bad Life
Event (where Bad Life Event=BLE is defined as family illness or bereavement)

(1) (2) (3) (4)
Happiness Happiness Happiness Happiness

BLE less than 1 -0.88**

year ago (0.35)
BLE 1 year ago -0.30
(0.21)
BLE 2 year ago -0.86**
(0.34)
BLE 3 year ago 0.18
(0.36)
BLE 4 year ago -0.40
(0.31)
BLE 5 year ago -0.45
(0.35)
YBLE® 0.13*
(0.049)
BLE in the last 2 -0.43**
years (0.18)
BLE1%® -0.39%*
(0.17)
Male 0.11 0.069 0.081 0.20
(0.17) (0.17) (0.17) (0.16)
Age -0.094 -0.088 -0.092 -0.064
(0.069) (0.069) (0.069) (0.052)
High School Gr. -0.23 -0.17 -0.16 -0.14
(0.31) (0.31) (0.31) (0.30)
Session 1.2 -0.19 -0.15 -0.13 -0.15
(0.31) (0.31) (0.31) (0.29)
Session 1.3 0.089 0.11 0.080 -0.058
(0.31) (0.31) (0.31) (0.29)
Session 1.4 0.38 0.37 0.36 0.41
(0.33) (0.32) (0.33) (0.30)
Session 2.1 0.15 -0.0019 -0.045 0.11
(0.40) (0.39) (0.39) (0.36)
Session 2.2 0.45 0.48 0.48 0.29
(0.35) (0.34) (0.35) (0.31)
Session 2.3 0.0013 0.077 0.11 -0.0081
(0.33) (0.32) (0.33) (0.30)
Session 1.2 -0.059 0.028 -0.088 -0.090
(0.32) (0.33) (0.32) (0.31)
Constant 6.85*** 6.33*** 6.71*** 6.11%**
(1.42) (1.43) (1.42) (1.12)
Observations 142 142 142 164
R-squared 0.163 0.113 0.107 0.099

*** p<0.01, ** p<0.05, * p<0.1Standard errors in parenthese

% The variable YBLE is equab Log(year of the Bad Life Event+0.01) if the bad life event occurred, and Log(N+0.01)
othawise, where we s&=10. Very similar results are obtained by setting N=6.

% BLE1 is set equal to 1 when a bad life event happened in the last two years and it is set equal to 0 when no bad life event
happenedar the year is missing
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Table 15: Determinants ofs u b j pecfdrmsadcein Experiment 2

(where Bad Life Event=BLE is defined as family illness or bereavemejt

(1) (2) (3) (4) (5) (6)
VARIABLES Additions  Additions Additions Attempt Correct/  Additions
(log) Attempts
BLE inthe last 2 -2.31** -0.12* -1.92* -0.030
years (1.12) (0.067) (1.13) (0.022)
BLE1*’ -2.05*
(1.04)
YBLE?® 0.65**
(0.31)
Male -0.77 -0.83 -0.048 -0.88 0.0040 -0.84
(1.15) (1.15) (0.068) (1.16) (0.023) (1.03)
Age 0.30 0.32 -0.0023 0.41 -0.0027 -0.14
(0.44) (0.44) (0.026) (0.44)  (0.0087) (0.33)
High School Gr. 3.75* 3.68* 0.24* 5.42**  -0.018 3.21*
(2.04) (2.04) (0.12) (2.06) (0.041) (1.92)
GMAT MATH 1.22%** 1.23%** 1.23***  0.0079 0.98***
(0.38) (0.38) (0.023) (0.38) (0.0076) (0.35)
Session 1.2 -1.44 -1.54 -0.098 -0.41 -0.054 -1.31
(1.96) (1.95) (0.12) (1.97) (0.039) (1.83)
Session 1.3 1.44 1.57 -0.030 2.17 -0.046 1.22
(2.00) (2.00) (0.12) (2.01) (0.040) (1.86)
Session 1.4 -0.39 -0.42 -0.018 0.45 -0.030 -0.032
(2.05) (2.05) (0.12) (2.07) (0.041) (1.89)
Session 2.1 2.89 3.12 0.14 4.45% -0.042 2.87
(2.49) (2.49) (0.15) (2.51) (0.050) (2.28)
Session 2.2 2.85 2.80 0.14 2.82 0.014 2.11
(2.19) (2.19) (0.13) (2.21) (0.044) (1.97)
Session 2.3 1.45 1.25 0.044 2.23 -0.029 3.01
(2.07) (2.05) (0.12) (2.08) (0.041) (1.86)
Session 2.4 4.08** 4.62** 0.19 4.38**  0.020 4.30**
(2.02) (2.08) (0.12) (2.04) (0.040) (1.93)
Constant 5.79 3.85 2.60*** 535 0.90*** 15.2**
(9.04) (9.10) (0.54) (9.12) (0.18) (7.11)
Observations 142 142 142 142 142 164
R-squared 0.218 0.218 0.188 0.228 0.078 0.184

*** n<0.01, ** p<0.05, * p<0.1Standard errors in parentheses

27BLE1 is set equab 1 when a bad life event happened in the last two years and it is set equal to 0 when no bad life event
happened or the year is missing.
%The variable YBLE is equab Log(year of the Bad Life Event+0.01) if the bad life event occurred, and Log(N+0.01)
otherwse, where we s&t=10. Very similar results are obtained by setting N=6
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Table 16: Performanceequations and instrumented happinessin Experiment 2

(1) (2) (3)
Additions  Additions  Additions
OLS IV (BLE) IV (YBLE)
Happiness 0.47 5.27* 4.98*
(0.51) (3.11) (2.86)
Male -0.90 -1.61 -1.56
(1.05) (1.51) (1.46)
Age -0.12 0.79 0.76
(0.33) (0.62) (0.60)
High School 3.14 4.10 4.07*
(1.94) (2.51) (2.45)
GMAT MATH 1.09%** 1.62*** 1.60***
(0.36) (0.51) (0.49)
Session 1.2 -1.49 -0.77 -0.82
(1.85) (2.45) (2.39)
Session 1.3 1.16 1.23 1.23
(1.87) (2.44) (2.39)
Session 1.4 -0.86 -2.22 -2.17
(1.87) (2.51) (2.44)
Session 2.1 2.91 3.21 3.19
(2.30) (3.05) (2.98)
Session 2.2 1.81 0.37 0.50
(2.99) (3.02) (2.91)
Session 2.3 2.56 0.97 0.97
(1.86) (2.51) (2.45)
Session 2.4 3.71*% 4.52% 4.45*%
(2.92) (2.53) (2.47)
Constant 11.9 -30.7 -28.7
(7.88) (24.4) (22.7)
Observations 164 142 142
R-squared 0.168

*** n<0.01, ** p<0.05, * p<0.1Standard errors in parentheses
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APPENDIX: PART 1

Replication of the findings on subsamples

Table Al: Treatment Dates
Experiment wasat firstcarried out on four separate days, as follows:

Session | Treatment Date Time

1 Treatment O 21 May 2008 2.30-3.30pm
1 Treatment 1 21 May 2008 4.005.00pm
2 Treatment O 18 June 2008 2.30:3.30pm
2 Treatment 1 18 June 2008 4.005.00pm
3 Treatment 1 10 October 2008 2.30:3.30pm
3 Treatment 0 10 October 2008 4.005.00pm
4 Treatment 1 15 October 2008 2.30:3.30pm
4 Treatment O 15 October 2008 4.005.00pm

Treatment 0 is the control treatment withauvideo clip and treatment 1 includes a
video clip. Sessions 1 and 2 were undertaken in term 3 of the University of Warwick
academic year 2008, while sessions 3 and 4 were undertaken in term 1 of the 2008
academic year. Since they are separateddapaof approximately 4 months, we might wish
to check for significant changes across the time between sesstoasdlsessions-8. The
aggregate variables results broken down by session are as follows:

Table A2: Summary Statistics by Treatment

Session Additions | Log Additions | Additions | Happy Happy | Enjoy
Additions | Male Female before after clip

1 Treatment 0] 15.38* 117 14.88** 16.83 4.54 na na

1 Treatment 1| 18.27* 1.23 18.26** 18.00 4.54 5.63 5.96

2 Treatment 0| 16.85 1.18 19.41 13.00* 4.45 na na

2Treatment 1| 16.48 1.19 16.36 16.58* 4.43 5.22 5.74

3 Treatment 0| 16.26° 1.16 15.75* 17.14 4.79 na na

3 Treatment 1| 19.52 1.27 20.42* 18.11 4.48 5.39 5.83

4 Treatment 0| 16.04 1.15 18.07 14.36 4.92 na na

4 Treatment 1| 17.72 1.22 19.6 15.92 4.36 5.44 6.21

The key column is perhapsg addtions (the log of the number of correct additions)
which somewhat smoothes outliers in the number of correctly answered numerical additions.
The data for sessions2lare very similar to those from sessiors. 3importantly, the pattern
of results seems strgly consistent across sessions. The only exception comes in session 2
where the raw number of additions does not rise moving from control treatment O to
happiness treatment 1. As explained, this is down to one outlier. Using logs brings the
results intdine with those from the other sessions.

We put an asterisk when the difference between treated and untreated groups is

statistically significant. In particular, we have that$ession 1 (21 May 2008) asdssior3
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(10 October 2008) the differender the entire poois akeady statistically significant gi-

values 0.047 and 0.052 respectively. When we split the group into males and females, we

note that, even in these small subsamples of raw data, there is a statistically significant

finding individudly in 3 out of 8 sukcases.

Alternatively, we also regressed the key variables for all four sessions individually:

Table A3: Session Regressions (Log Additions)

@ @ ® @ 8) ® @) ®
Log Log Log Log Log Log Log Log
Add. Add. Add. Add. Add. Add. Add. Add.
Treatment 0.129 0.0931 0.184 0.0979
(0.0889) (0.124) (0.127) (0.118)
GMAT score 0.0799* 0.0859* 0.115** 0.110** 0.139**  0.135%** 0.0739 0.0722
(0.0472)  (0.0453) (0.0507) (0.0510)  (0.0434) (0.0448) (0.0473) (0.0469)
High Sc. Gr.  0.482** 0.486** 0.398 0.386 0.277 0.332 0.657**  0.652***
(0.198) (0.192) (0.261) (0.266) (0.262) (0.262) (0.239) (0.236)
Male -0.0729 -0.0373 0.113 0.0985 -0.153 -0.150 -0.0258 -0.0350
(0.111) (0.110) (0.127) (0.126) (0.134) (0.136) (0.136) (0.133)
Ch-in-happ. 0.126** 0.0256 0.0993 0.0980
(0.0585) (0.112) (0.102) (0.0792)
Constant 2.220%*  2.165**  2.022**  2.093** = 2219%* = 2256**  2,122%*  2.128%*
(0.187) (0.185) (0.218) (0.198) (0.184) (0.184) (0.170) (0.163)
Observation: 48 48 40 40 41 41 49 49
R-squared 0.286 0.323 0.288 0.278 0.336 0.315 0.264 0.278

Notes: *** p<0.01, ** p<0.05, * p<0.1. Standard errors in parentheses

Regression (1) considelsg addtions from session 1 regressed on treatment, with

(2) instead using change-happiness. This is in general a better measure of the hedonic

impact since it allows for those subjects who did not gain in happiness from watching the

clip. Columns (3) and (4) arbé respective regressions for session 2, (5) and (6) for session

3, and (7) and (8) for session 4. We might also consider merging sessions 1 and 2, and

merging sessions 3 and 4:

Table A4: Grouped Session RgressiongLog Additions)

1) (2 3) 4
VARIABLES Log Log Log Log
Additions Additions Additions Additions
Treatment 0.0989 0.139
(0.0712) (0.0848)
GMAT MATH score 0.100*** 0.0987*** 0.121%* 0.108***
(0.0333) (0.0330) (0.0316) (0.0318)
High SchoolGrades 0.458** 0.462** 0.468** 0.479**
(0.157) (0.155) (0.169) (0.169)
Male 0.0299 0.0309 -0.0658 -0.0720
(0.0797) (0.0789) (0.0918) (0.0916)
Changein-happiness 0.0990* 0.0982
(0.0535) (0.0617)
Constant 2.091 x** 2.096*** 2.147%** 2.174%**
(0.135) (0.130) (0.122) (0.118)
Observations 88 88 90 90
R-squared 0.268 0.281 0.274 0.273

Notes: *** p<0.01, ** p<0.05, * p<0.1. Standard errors in parentheses

In Table A4, regressions (1) and (2) group together sessions 1 and 2. Similarly,

regressions (3) and (4) group together sessions 3 and 4. As in Table A3, the first regression in

each pair considei&reatment
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APPENDIX: PART 2

Checking the effects of glacebo film and of exact numerical payment

This describe®ay 5 (3/2/08): session 1 (placeb®5 subjecty session 2 (explicit

paymentand treatment25 subjets) and Day 6 (14/01/09), session 1 (explicit

payment and no treatment), session 2 (explicit payment and treatfiablg. A5

providesthe results in terms of average correct addstion

Table A5: Summary Statistics by Treatmentfor Explicit Payment andPlacebo

Description Day /Session Additions Log Additions
Explicit payment| 6/1 18.52 2.84
Treatment O
Explicit payment | 5/2 and 6/2 19.41 2.89
Treatment 1
Treatment 5/1 14.84 2.61
Placebo

Placebofilm

In the figure belowwe present the level of reported happiness after and before

the placebo The placebofilm had the effect ofvery slightlyreducig s ubj ect s o

happiness but théwvo levels are not statistically differeijp=0.39). The level of

reported happiness after the placebo is slightly lower than the one of the non treated
group 0=0.093), and statistically lower than the one in the treated gmt(p001).

All'in all, the placebdilm does not have a statistically signdnt impact on the level

of seltreported happinesghencomparedgainsthe non treated group.

The placebo film has, if anything, a negative impact on performances

although thisdifference is statistically nesignificant £=0.19).

Ths finding is

shown in table A5, where we can see that placetveatmenthas no effect on

additions, attemygtor precision.
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Explicit payment
Here we announced that each subject windldewarded witl£0.25for each

correct addition In table A5 we introduce the dummy Explicit Payment, this is equal

to 1 where the payment is specified, O otherwise. We interact this term with the
variable Treatment to check whether this could threaten our previous finding. If the
interacted term is negative @significant, this would imply that happiness has less or

no impact when the payment is specified. From the first regression on table A5, we
note that the interacted terfineatmemExPayment isot statistically differenfrom 0
(p=0.60), while the paynm# when introduced alone (2nd regression in table A5) is
positive, although not significant at the 10 percent level. Similar results are obtained
when we consider (log) attempts as a dependent variable (3rd and 4th regressions).
Finally we also note thagxplicit payment has a positive but insignificant effect on

precision (5th regression).
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APPENDIX: PART 3

Description of Procedures

This part of the appendix includes a full set of subject instructions, a copy of the
GMAT MATH -style test, and thguestionnaire.

Instructions

[bold = only for the comedy clip/placebotreatment italics = explicit payment
variant; X directly addresses; Y, Z, etc. are assistamarts in square brackets are
descriptivel

[X invites subjects to enter roowhile Y setsup the videoclip]

Welcome to the sessioMy name is X, and working with me today are Y, Z, etc.
Many thanks for attending todayou will be asked to perform a small number of very minor
tasks and will be paid both a shay fee and an amount based omvhyou performput first
we would like to ask you to watch a video clipPlease do not talk to each other at any stage
in the session. If you have any questions please raise your hands, but avoid distracting the
others in the room.

Z will now guide you to theseats at thefront of the room directly in front of the
projector, while Y prepares the video clip. Please make yourselves comfortable: the clip
will last about 10 minutes and | will have more instructions for you afterwards.

[10 minutes: video clip]

Thanks for watching. Z will now distribute ID cards to you and you are asked to sit
at the computer corresponding to the ID number. Everything is done anonyroysly
performance will simply be recorded based on the ID card, angbnoo names. You will find
some paper and a pen next to your computese them if you wishand raise your hand if
you wish to request additional pap@tease do not use calculators or attempt to do anything
other than answer the questions through aleatithmetic. If we observe any form of
cheating it will invalidate your answers and you will be disqualjfizd therefore receive
only the showup fee

For the first task you will have 10 minutes to add a sequence of numbers together and
enter your angers inthec ol umn | a b e ITd remind yoa, yosl witbe paid based
on the number of correct answers that you prodatcéhe rate of £0.25 per correct answer
When the ten minutes aower| will ask you to stop what you are doiagd your resultsvill

be saved
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Next l ook at your screens: you wil|l find t
open but minimized on your screen. Please n@aximizethe file by clicking on the tab. You
have ten rimutes starting now.
[10 minutesnumberadditions]
Please stop what you are dairygur answers will now be saved and Z will now
visit your computers and place a sheet faced down next to your keyboards. Please do not turn
over the sheet until | ask.
[Y and Z move to terminal@lacing question sheetscied dowi
For the second task we would like you answer a small number of questionsaryou
maxi mize the file on your computer | abelled 0
see a column labelled answers. In this column you will haenter a letter tym (a) to (e),
corresponding to a multiplehoice answeto the sheet which is facetbwn in front of you
Once again, | remind you that you will be paid based on the number of correct agisters
rate of £0.50 per correct answerou have 5 minutes tattempt these questior@ease turn
over the sheets and begin.
[5 minutes:GMAT MATH -style test
Please stop what you are daingur answers will now be savedou should next
openthe final documenta questionnaire that yare askedo complete. You will be givehO
minutes to complete this, though if you need additional time we can extend this deadline
indefinitely. Please answer as truthfully as you can and feel free to raise your hands if
anything is unclear. To stress, whereyou e asked to i nput a number f
hi gh numbigtneloawond. @1
[10 minutes: questionnaire]
Hopefully you have all had a chance to complete the questionnaire. If you need more
time, then please raise your hand. Othisewe will sawe your questionnaire replies.
The central computer hasilculated your paymentBlease remain at your computer
for the time being. Will ask youto approach the frorih order of your ID numbers andy
will need to sign a receipt for your paymeatsd b hand in both your ID cards and the test
document before receiving payment Many t hanks for taking part ir
[Test documents destroyed, ID cards collectedeipts signednd payments handed

ouf]
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FOR REFEREES ONLY
NOT FOR PUBLICATION

GMAT MATH -style Test

Questions

Please answer these by inserting the multiple choice answer a, b, ¢, d or e into the
GMAT MATH spreadsheet on your computer.

1. Harriet wants to put up fencing around three sides of her rectangular yard and leave
a side of20 feet unfenced. If the yard has an area of 680 square feet, how many feet of

fencing does she need?

a) 34
b) 40
c) 68
d) 88
e) 102

2. If x+ 5y =16 andx = -3y, theny =

a)-24
b) -8
c)-2
d) 2
e)8

3. | f fAbasis poi pdrcenisequakto 10Ckbhasis pants, thero82.6 hat 1

percent is how many basis points greater than 62.5 percent?

a) .02

b) .2

c) 20

d) 200
e) 2,000
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4. Which of the following best completes the passage below?
In a survey of job applicants, twfiiths admittedto being at least a little dishonest.
However, the survey may underestimate the proportion of job applicants who are dishonest,

becausé 7.

a) some dishonest people taking the survey might have claimed on the survey to be
honest.

b) some generally honest@ple taking the survey might have claimed on the survey
to be dishonest.

¢) some people who claimed on the survey to be at least a little dishonest may be very
dishonest.

d) some people who claimed on the survey to be dishonest may have been answering
horestly.

e) some people who are not job applicants are probably at least a little dishonest.

5.People buy prestige when they buy a premium product. They want to be associated
with something special. Masnarketing techniques and pripbeduction strategiesheuld not

beused becaus® 7.

a) affluent purchasers currently represent a shrinking portion of the population of all
purchasers.

b) continued sales depend directly on the maintenance of an aura of exclusivity.

¢) purchasers of premium products are camegiwith the quality as well as with the
price of the products.

d) expansion of the market niche to include a broader spectrum of consumers will
increase profits.

e) manufacturing a premium brand is not necessarily more costly than manufacturing

a standardbrand of the same product.
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Questionnairein Experiment 1. The RandomizedHappiness Laboratory Experiment

Questionnaire for Treatment 1.

Questionnaire
Please insert your answers into the shaded boxes to the right

Details

What is your age?

Are you a 1st year, 2nd year, 3rd year, graduate student, or other? (1/2/3/G/O)
What is your gender? (M/F)

The Clip
How much did you enjoy the clip shown at the beginning?)(1

|

Note: 1 is completely disliked, 2 very disliked, 3 is fairlglisliked, 4 is neither enjoyed nor disliked, 5 is fairly enjoyed, 6 is very enjoyed, 7 is completely enjoyeq

Happiness
How would you rate your happiness before seeing the clig} (1
Note: 1 is completely sad, 2 is very sad, 3 is fairly sad, 4nisither happy nor sad, 5 is fairly happy, 6 is very happy, 7 is completely happy

Did the clip shown at the beginning make you feel happier? (yes/no)

IF SO:

How would you rate your happiness after seeing the clif) 71

Note: 1 is completely sad? is very sad, 3 is fairly sad, 4 is neither happy nor sad, 5 is fairly happy, 6 is very happy, 7 is completely happy

School Record

Have you taken GSCE or equivalent in maths? (yes/no)

IF SO:

What was the highest grade possible for this coyis&®/etc.)
What was your grade?

Give a percentage if you know it

|

Have you taken Aevel or equivalent in maths? (yes/no)
IF SO:

What was the highest grade possible for this course?
What was your grade?

Give a percentage if you know it

|

How many school level qualifications have you taken (including GCSHesyéls and equivalent)?
How many of these qualifications were at the best grade poss#hipR¥in GCSE, A is Alevel, etc.)

University Record

Are you currently or havgou ever been a student (yes/no)

If yes, which degree course(s)?

If you are a second or third year student what class best describes your overall performance to date? (1/2.1/2.2/3/Fail)

Note: For days % we also added the following questions to the end of the questionnaire for the treated group (including the
placebo treatment): (Did you try your best when asked to add numbers? (2) If so, why? If not, why not? (3) Did you feel that
first observing the video clip made you better or worse at adding up numbers? (4) Can you say why you believe that?
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Questionnaire for Treatment O (untreated group).

Questionnaire
Please insert your answers into the shaded boxes to the right

Details

What is your age?

Are you a 1st year, 2nd year, 3rd year, graduate student, or other? (1/2/3/G/O)
What is your gender? (M/F)

Happiness

How would you rate your happiness at the momen) (1 |
Note: 1 is completely sad, 2 is very sad, 3fairly sad, 4 is neither happy nor sad, 5 is fairly happy, 6 is very happy, 7 is completely happy

School Record
Have you taken GSCE or equivalent in maths? (yes/no) |

IF SO:

What was the highest grade possible for this course? (A/A*/etc.)
What was your grade?

Give a percentage if you know it

Have you taken Aevel or equivalent in maths? (yes/no) |

IF SO:

What was the highest grade possible for this course?
What was your grade?

Give a percentage if you know it

How many school level qualifications have you taken (including GCSHsyéls and equivalent)?
How many of these qualifications were at the best grade poss#hipRiin GCSE, A is Alevel, etc.)

University Record
Are you currently or have yoever been a student (yes/no)
If yes, which degree course(s)?

If you are a second or third year student what class best describes your overall performance to date? (1/2.1/2.2/3/Fail)
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Questionnairein Experiment 2: The Realtlife Happiness ShockExperiment

Asked at the start of the session:

Happiness
How would you rate your happiness at the moment?) (1

Note: 1 is completely sad, 2 is very sad, 3 is fairly sad, 4 is neither happy nor sad, 5 is fairly happy, 6 is very happy,completelyhappy

[

Asked at the end of the session:

Questionnaire
Please insert your answers into the shaded boxes to the right

Details

What is your age?

Are you a 1st year, 2nd year, 3rd year, graduate student, or other? (1/2/3/G/O)
What is yourgender? (M/F)

School Record

Have you taken GSCE or equivalent in maths? (yes/no)

IF SO:

What was the highest grade possible for this course? (A/A*/etc.)
What was your grade?

Give a percentage if you know it

Have you taken Aevel or equivalent in maths? (yes/no)
IF SO:

What was the highest grade possible for this course?
What was your grade?

Give a percentage if you know it

How many school level qualifications have you taken (including GCSHesyels andcequivalent)?
How many of these qualifications were at the best grade possible? (e.g. A* in GCSEJevéd, &tc.)

University Record
Are you currently or have you ever been a student (yes/no)
If yes, which degree course(s)?

If you are a second or third year student what class best describes your overall performance to date? (1/2.1/2.2/3/Fail)

General Questions

Life has its ups and downs. During the last 5 years, have you experienced any of the
following eventgyes/ng.

If yes, please could you indicate how many years ago in the second column to the rig
For example, if this happened this year enter 0, for a year ago enter 1, etc. up to 5 ye
ago.

yes/no

number of years
ago

A bereavement in your clogemily? (e.g. parent/guardian, sibling)

A bereavement in your extended family? (e.g. close grandparent, close aunt/uncle, c
cousin, close friend)

A parental divorce?

A serious (potentially lifehanging or lifethreatening) illness igiour close family?

yesljust averagely
good/no

number of years
ago

Has anyone close to you had anything really good happen to them within the last 5 y,

(yesl/just averagely good/no)
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