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ABSTRACT
Experimental ecnomics is used here to sdve some discussons povided by many studies about habit formation
problems for infinitely-lived agents whose preferences certainty exhibit in the presence of labor income. The standard
approach to modeling consunption behavior is to assume that consumers are sdving dynamic optimization problems.
However, under redlistic descriptionsof utility and certainty income and habit formation-these poblems are very
difficult to sdve. We demonstrated that experimental econamic methodfound fere yields a better assesanent of the habit
formation at the behaviors of consumers. Thepresent paper reports onthe resuts of an experiment based on consumer
behavior. This experiment is cariied out with 66 agents organized in two experimental sessons. Usng an experimental
approach and applying nonparametric tests, resuts showthat into the presence of labor income certainty consumption
framework, patticipants' actual spending behavior converged effectively towards optimal consumption Consumers
persistently spend too much in eaty periods,they lean rapidly from their own experience to consume the same choice
of meals and drinks. Nonparametric tests indicate that behavioral influences sharply affect dedsions of consumers (p-
value >5%) in the seaond and the third period. Their spending is closely linked to optimal consumption (non conditional
on eatier spending) and they choosethe same basket of goodsin the future horizon, which showsthat there's a habit

formationin the behaviors of consumers.

K eywords: Consumption, Habit formation, Behavior, Experimental Econamic Method, Nonarametric test, Tunisia.

1. INTRODUCTION

Experimental econamic is a method developed
in the sixties by Veronon Smith (1952) [15] and
adopted since then by a number of researchers in
ewnamics and psychology. It can bedefined as a method
which condsts in making "plays' of the emnomic
situation smplified with participants remunerated
acoording to their dedsionsof the others plays.

Understanding the habit formation of
consume s 6hoices is esentia to dired the dedsions
of the authorities. So the analysis of habit formation for
consume s Obehaviors dew the attention of the
economists snce the Fifties. Few works dgudied the
behavior of consumption usng economic models [4], [5],
[6]. Yet resuts provided by these studies were no
conclusve and the existence of the habit formation of
consumers hasn't been clear.

Recent econametric studies manage to estimate
the parameter of habit formation. Condantindes and
Ferson (1991) [9] come toestimatethis parameterusing
generalized moments method. They found that there is
a phenomenon of persistence of the spending pattems
in the data in the United States over the period of 1970to
1989 by udng quartelly aggregate data. In the same
order of ideg when the estimates are undertaken by
usng monthly data, Dun and Singleton (1986,
Eichembaum et a., (1988, Eichembaum and Hansen
(1983) and Heaon (1993) show that there is either a
phenomenon of durability or that of habit formation.
Dynan (2000) tests the assumption of habit formation on

data of food consumptionin annual frequency. The resuts
obtained donot showany phenomenonof habit formation.

Unlike these previous works, this study is
somewhat different and is based on experimenta
eonamic method to answer some discussons povided
by the previous eonametrics approaches, which
incorporate habit formation into a multipefiod von
Neuman-Morgenstem expeded utility model. The
consumer is assumed to aoquire a "taste for the goodlife"”,
as past consumption regatively affects his or her current
level of satisfadion. In particular, the more one has
consumed in the past, the more current consumption is
neeled to bring the consumer up to any specified utility
level. In other words, the consuner develops
consumption hebits ower time that affeds current levels of
satisfadion. Abel (1990), Condantinides (1990, and
Detemple and Zapatero (1991)discussmany of the merits
of habit-formation modelsin a detail ed way.

Conddering the empirical to put forward the
inaptitude of econometric approaches to test assumption
of habit formation in the behavior of consumers, we
profited from the experimental contribution to mitigate
these inaufficiencies. Indeed, the experiment that we
conceived and redized gives us the posshility to
circumvent the problem involved in the assumption of the
habit formation in the behavior of consumption. Although
previousstudies have not spedfically identified the habit
formation at consumer behavior, this paper was designed
to useexperimental ecnomic method and identify habit
formation at consumer behavior.
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This paper is structured as follows. Sedion 2
gives the materials and method used in our analysis. This
sedion described the study popuation, the game and the
experimental set-up. Statisticd analysis and resuts are
presented in section 3. Three types of resuts are
propogd in this sedion to confirm our reports on the
existence of habit formation in the consumers' behaviors.
Concluson and discusson are presented in the last
sedion.

2. MATERIALSAND METHODS

2.1 Study Population

The two experiments sessonstook plaa in two
different laboratories for Experimental Econamics at the
Higher Ingitute of Management of Tunisia (ISGT) and at
the University of Jendouba(FSEGJ). Thelaboratories are
equipped with computers linked to a central network on
which we have planned the game. Following an
annourcement indde the department of Management, in
bath universities, 66 students participated in the game: 35
students took part in the first experiment sesson at ISGT
on April 10™ 2010,and 31 students participated in the
semnd experiment sesgon at University of FSEGJ on
December 4", 2010.

2.2 The Game

Since we are interested to identify the habit
formation at the behavior of consumersg the game was
spans on three periods. Each student has a periodical
budget used to satisfy consumer needs within the
framework of certainty and reparability of income. To
find oneself in a situation closeto redlity, and since we
cannot afford to spend more than 594 TND, the periodicd
budget is set to 3 TND, the two experiments sesgonstook
place at lunch time, and the students were asked to make
their choice from menu. At the end of the game, they are
assumed to consume the menu of the first period. Those
relative to the second and third one are served
respedively the same day of the successive two weeks.

2.3The Experimental Set-Up

Each of the two experiments sessonsthat lasted
45 minutes took place at mid time of the day. The choice
of the time is not aritrary as explained abowe; it is
related to the nature of game. Every expefiment sesson
relied on 8 simulations during which the suljeds
paricipating in the game are asked to allocate their
periodical budget for consumption. To cgpture the habit
formation form, ead simulation was supposd to last 3
periodsafter which the game isreinitiated.

Table 1: Mealsand drinks which prices(TND) vary acossthe 8 smulationsin the first experiment sesson

| Sm1| Sm2 | Sm3 | Sm4 | Sm5 | Sm6 | Sm7 | Sim8
MEALS
Tuna & French Fries 16 21 16 11 18 20 19 14
Escallop 22 22 17 27 24 22 22 21
GreekSandwich 22 17 22 24 14 27 26 12
Sabmi & FrenchFries | 1.6 11 16 18 19 17 16 18
Merges 17 22 17 20 17 14 18 20
Cheese & French Fries 16 11 21 18 15 22 16 16
DRINKS
Mineral Water 05 05 03 05 0.7 0.9 08 09
Boga 0.8 12 08 07 11 0.9 12 13
Coca 0.8 10 12 0.7 05 11 12 0.9
Fanta 08 | 10 | 08 | 07 | 11 | 09 | 05 | 13
in the second experiment sesson (see table 1 and 2), and
Then to acdieve conditions close to red the constrain of no savings and loans, suljeds are asked

alocdion budgt, at the beginning of ead dmulation
we grant every subjeds with 3 TND per period and
proposd to them a basket of consumption goods made
of meds and drinks. According to their relative prices

alowed to vary across the simulations in the first
experiment sesson and acrossthe simulationsand periods

to make their choice for the 3 periods.

In order to help the subjed not to waste anything
of his budget, additional information appeaed on the
screen, showing the meas and the drinks. This
information clearly helped the sulped avoid an annoying
trial-and error mechanism. Subjeds could spend as much
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time as they like on their dedsions and were free to
compare recondgder and corred choices aready made.

Table 2: Pricesvary aaoss the first two simulations and the 3 periodsin the second experiment session

Simulation 1 Simulation 2
Period 1| Period 2| Period 3 Period 1 Period 2 Period 3
MEALS
Tuna& French Fries 21 11 20 1.6 18 2.0
Escallop 22 2.7 2.2 24 2.4 2.2
GreekSandwich 17 24 2.7 2.7 14 2.7
Salani & FrenchFries| 1.1 18 24 18 19 17
Merges 22 20 18 14 17 17
Cheee & FrenchFries | 1.1 18 20 22 15 14
DRINKS
Mineral Water 05 05 09 03 0.7 0.9
Boga 12 0.7 0.9 0.8 11 0.9
Coca 1.0 0.7 11 12 05 11
Fanta 10 0.7 0.9 0.9 0.9 0.9

They are not allowed however, to communicate
with the other participants; they might run the risk of
being excluded, and therefore not being paid. But, the
menus that they will be effectively served during the 3
coneaitive weeks will correspondto the ones chosen
during the different simulations. The seledion was
randomly made by the computer.

3. STATISTICAL ANALYSIS

A data base was conceived with Visual Basic
(VB version 6.0) usng the individua and the sulped
respongs as dtatisticd unit. Data were enterad and
checked. The distribution of data responsewas performed
in order to study the presence of habit formation in the
behavior of consumer.

3.1Experimental Results

To exhibit habit formation in the behavior
conaumption, having a fixed income, even if the pices
vary across the simulations (Experiment sesson 1) or
periods and simulations (Experiment sesdon 2), we
shodd obsrve amost the same choice of basket of
goods. Among6 varieties of meals and 4 varieties dinks,
if within 3 weeks, sameonechooss for the gincipal, the

same med, it is obvious that the choice is not due to
religions conviction or to foodsallergic. The number of
renewa of the same choice is then an indicaor of the
habit formation. If it is equal to zero, that is no
persistence in the preferences; if nat, at least the sulped
choossto ea 2 over 3 times the same med, we conclude
that thisis dueto a habit formation.

3.1.1Experiment Sesson 1

Resuts of the first experiment sesson where the
prices were congant over the 3 periodsbut varying across
the simulationsare reported in table 3. We can see along
the different smulationsthat 34 to 48% of suljeds chose
the same med during the 3 periods.Table 3 describes the
0, 1 and 2 repetitionsin percentage for meds and drinks
per simulation. Ths table indicates that from simulation 1
to simulation 8, the percentage oftwo repetitions ofmeds
is superior to 0 and one repetition. This means that most
of students choosethe same tesket of meds for the three
periods. In this respect, it can be said that the suljects
(consumers) have a prior persistence of habit formationin
their behaviors. For the drinks, the percentage of two
repetitions of drinks is in generd superior to O and one
repetition for the eight simulations This can confirm
the preceding notice about the existence of habit
formationin the behaviors of sujeds.
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Table 3: Percentage of mealsand drinks choicesrepetitions for 35 subjectsstudied in the first experiment sesson

Per centage of meals repetitions Per centage of drinksrepetitions
0-Repetition| 1-Repetition | 2-Repetitions 0-Repetition 1-Repetition | 2-Repetitions
smil 114 40.0 485 25.7 314 428
sm2 257 28.5 48.5 285 371 342
sim3 200 37.1 428 171 485 342
sm4 200 40.0 400 314 314 371
sim5 257 28.5 457 22.8 34.2 428
smé 228 34.2 428 171 25.7 571
sm7 314 34.2 34.2 285 314 40.0
sm8 314 314 371 20.0 34.2 457

Table 3 shows as well that there exists a
persistent behavioral phenomenon of consumption
through time. Indeed, the average of percentage (8
simulations) of zero repetition, one repetition and two
repetitionsis equal to 0.235,0.342and 0.424respectively.

(=]

This means that there are eight sujeds who do
not present a behavior of habit formation. On the other
hand, 27 suljeds chooseat least the same med twice for
the three

periods.

B 2-repetition
1-repetition

B O-r2petition

Fig 1. Percentage of meals(left) and drinks (right) choices repetitions per ssimulation for 35 subjectsstudied in the first
experiment session

Figure 1 describes the percentage of the suljects
who have chosn in each simulation a med (left) and a
drink (right) different for each period (zero repetition),
two meds (left) and two drinks (right) identicd (one
repetition) for the three periods and the same med (left)
respedively drink (right) identicd (two repetitions) for
the three periods. This figure showsthat all the suljeds
choosethe same med and the same drink for the three

periods al along the simulations. Onecan conclude that
there is a priori presence of habit formation in the
behavior of consumers.

Figure 1 shows as well, that the choice of the
same med at least 2 times is on average 77%. We have
almost the same resut with the drink; 34 to 57% choose
the same drink during the 3 periods and an average of
76% choosethe same drink over at least 2 periods. All
these figures indicate the presence of the habit formation
in the sujeds'behavior.
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Fig 2: Mean repetitions of meds (black) and drinks (grey) per simulation for 35 subjectsstudied in the first experiment

Figure 2 describes the average of repetitions of
the meds (black) and the drinks (grey) by smulation for
the 35 subjeds. From this figure, we natice that the
assunption of the habit formation in the behavior of
consumption of the suljeds is quite visible. Indeed, the
average of the repetitions of med in the case of
simulation 2and 5 is equal to that of simulation 4and
6 respectively. This is due to the fact that the sutjeds are
laid out to saciifice drinks to obtain the same choice of
meal.

3.1.2Experiment Sesson 2

To confirm the resuts found in the first
experiment sesson, a sewmnd experiment was carlied
out with 31 subjeds at the University of Jendouba
(FSEGJ). As it is already previoudy mentioned, the
prices of meds vary across simulations in the first
experiment ssgon but in the second experiment sesson
prices vary across simulations and periods. The goa of
this second experiment sesson is on the one hand to
widen the sample size and on the dher to identify the
phenomenon of habit formation in the behavior of
consumption of the sulpeds with resped to the variation
of prices of meds acrossthe simulationsand periods.

Table 4: Percentage of mealsand drinks choicesrepetitions for 31 subjectsstudied in the second experi ment session

Per centage of meals repetitions Per centage of drinksrepetitions
0-Repetition [1-Repetition [2-Repetitions [0-Repetition [1-Repetition [2-Repetitions
siml 9.67 258 64.51 2258 3225 45.16
sm2 6.45 3222 61.29 12.90 3870 48.38
sm3 3.22 25380 70.96 19.35 4838 32.25
sm4 6.45 4838 45.16 16.12 35.83 48.38
simb 12.9 2903 58.06 9.67 41.93 48.38
sm6 9.67 3225 58.06 6.45 6129 32.25
sim7 19.35 3548 45.16 6.45 41.93 51.61
sm3 6.45 2903 64.51 9.67 51.61 38.70

Resuts of the second experiment sesson wtere
the price varies across the simulations and periods are
reported in table 4. This table describes the 0, 1 and 2
repetitions in percentage for meds and drinks per

simulation. We can see along the different simulations
that, except dmulation 4, 45 to 70% of suljeds choose
the same med during the 3 periods. Thus, we remark
from this table that from simulation 1 to simulation 8
(except simulation 4); the percentage of 2 repetitions of
meds is superior to 0 and 1 repetition. This means that
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