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ABSTRACT

This study investigates two popular assumptions: hyperbolic discouatidg constant
discounting used to analyze time preferences or intertemporal cliy@rbakir's social,
historical and cultural structure is briefly introduced and the datacted from entrepreneurs
in Diyarbakir are processed. All the calculations were applied in acca@aticthe formulas
and assumptions written in Rohde's (2010) article. Entrepreneurs gmed#ter discount rate
for long term that is compatible with the conventional discountingssamae for the financial
markets. The results showed that constant discounting has a widespseadn
macroeconomics; however there are significant deviations fromarangdiscounting. It is
shown that impatience decreased in the long term, which is consigiténthyperbolic
discounting.
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OZET

Bu calsma zaman tercihlerini agiklamada kullanilan iki populer varsaglam hiberbolik
iskontolama ve sabit iskontolama yontemlerine gore azalan sakirse iskontolama
deserlerini gostermektedir. Kisaca Diyarbakir'in sosyal, tarénkiltirel yapisi tanitiimive
ardindan Diyarbakirda yayan girgimcilerden elde edilmngi olan veriler incelenngtir. TUm
hesaplamalar Rohde (2010) ‘nin makalesinde tanitilan formilasyon rgaywvalara gore
uygulanmgtir. Girisimcilerin sabit iskontolama varsayimina gére uzun vadede dajik du
iskonto oranini tercih ettikleri gorulngtiir ki bu durum finansal pazar dlari ile tutarhdir.
Bu calsma gosteriyorki sabit iskontolama makro ekonomide yaygin olarak kabuorlgor
olmasina rgmen sabit iskontolamadan belirgin sapmalar s6z konusudur. Hiperbolilsipakla
ile tutarl olarak hiperbolik faktorin uzun vadede azaldorulmektedir, dier bir deisle

uzun vadede sabirsizlik azagtm.

Vi



INTRODUCTION

Intertemporal choice is what we do when we make trade-offseleatwosts and benefits
occurring at different points in time. (Lowenstein, Read, & BawmisR003, s. 2)
Intertemporal choice or time preferences are important sulsjettenly for economists, they
are also significant for psychologists. There are several studieziagaiyne preferences and
intertemporal choices. This thesis is an experimental studyatiempts to explain the
investment behaviors of entrepreneurs living in Diyarbakir under #seingtions of

hyperbolic and constant discounting.

At first, the theoretical perspective was examined and estitlooks, web sites, and lecture
notes have been investigated to achieve this goal. There are nuimgpotiseses about how
people make intertemporal choices. Koopmans (1960) made a study orplications of a
continuous and stationary ordering of infinite program. His statignarkiom has achieved
widespread use in macroeconomic theory. Thus, there are adotpifical studies showing
the deviations from constant discounted utility. Thaler (1981) cremtgdestionnaire and
found that when the stakes became larger subjects’ actions wses td the normative
model. His subjects had a non-exponential discount rate that was noéttedoa market
interest rate and the subjects’ interest rate affectedzbysign of reward and length of time.
Prelec and Loewenstein (1992) observed that people are relatigehsitive to changes in
timing for consumption objects and their model shows that the functairarply convex for
small outcomes. Laibson (1996) observed that preferences may chaige and discount
function is hyperbolic. Rubinstein (2003) conducted three experiments amesthits were
incompatible with constant discounted utility and hyperbolic discountaty uBrelec (2004)
used the second derivative of the logarithm of discount function to medsareasing
impatience and showed the violations of hyperbolic discounting. Rohde (20b@luired the
hyperbolic factor, a quantitative measure of decreasing inmgatiand time-inconsistency,
which can easily be obtained from an indifference pair. (Rohde, 201855 Attema at al.
(2010) introduced time trade of sequences that provides a new generfirtaohlyzing

intertemporal choice.

The second step was examining the theoretical framework pigchgdieldwork. Data were
collected from the forty entrepreneurs in Diyarbakir using astipenaire applied from
December 18, 2013 to January 18, 2014. Each survey was carried out byrZA¢ziteat the
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workplace of participants between 01:00 PM and 06:00 PM. Furthermosaradlys were
conducted under similar environmental conditions. The questionnaire cortfi$ten parts.
First part was used to find the amount that makes the subjederedifto 200 Turkish Liras

in one-month that being thé midpoint of not preferred to strictly preferred. The second part
was similar to the first part; however, this time the two choices Weia:one month and 200
Turkish Liras in four months. In the third and forth parts of the questieniiae subjects
were asked to reveal their choices betweerMhie a certain period of time € (0, T) months

and 200 Turkish Liras in T months, where T = 10 and 16, respectively.

The ages of the subjects ranged between 23 and 60. 18 percent of thes sudnjedemale
and 82 percent were male. Only 9 percent of the subjectsmamagers while 91 percent
were owners. Of the thirty four surveys used, six were disdadlue to lack of answers. This

is the first study that has been conducted among entrepreneurs in Turkey abdKiya

Diyarbakir is the twelfth largest city in Turkish Republic with a population of 1,592,167 in the
2012 census. Population is primarily young. 56.66 percent of the populatiofove 2&
People aged 25-65 constitute 39.18 percent of the population and only 4.15 peresave

65. (Turkish Statistical Institute, 2012, p. Xll). Economy of Diyarbalapends mainly on
agriculture, animal husbandry, minor industries, tourism and trade. Fodtesrindustry is

mainly based on agriculture. (Deniz, 2010, p. 2)

This study is an experimental application of Rohde’s (2010) thealretiticle. Hyperbolic
factor and hyperbolic discounting are calculated for each subjagsiby the formulation of
Rohde (2010) and utility assumed linear similar to Rohde’s (2010) stQdpstant
discounting was also calculated for each subject by using formulation.

The results of hyperbolic discounting factor, Constant Discounting amdadeng impatience

are obtained from the formulas of Rohde’s (2010) theoretical article

This thesis introduces the behaviors of entrepreneurs in DiyarGddrtime points obtained
from the questionnaire illustrate that there are distinctive tioois. from constant discounting
despite its widespread use in macro economic theory. Long ternacbmscounting is
smaller than short term constant discounting, which is compatible ttvé conventional
discounting we assume for the financial markets. Hyperboltorfag smaller in the long term
than short term which means that entrepreneurs’ impatienceadesrén the long term

consistent with the hyperbolic assumption.



The first section is the literature review. In this part pasi studies have been briefly
mentioned and important parts and key differences between theses shadie been
explained. The second section is methodology. This section consists lofamahes. Details
about the survey are first described then all formulations andnagsens are explained.
Third section is divided into two parts. First part of the thirdise@resents details regarding
demographic, historical and social framework of Diyarbakir. Instheond part of the third
section, data are introduced and theorems are explained in desultRare shown in the
fourth section. Hyperbolic and constant discounting for one-month and four-masitbeen
explained with histograms. The differences between hyperboliowisog and constant
discounting for one-month and four-month are described in the table.aBegyempatience
for one-month and four-month have also been revealed with the histogiaenfti section

is the conclusion. The survey questions are presented in the appendix.



1. LITERATURE REVIEW

In the context of dynamic decision making, large parts of ecandheory assume a
representing function with constant discounting. There are numerous rsgtsout how
people make intertemporal choices. Koopmans (1960) investigated Bohnk:881@30)
idea of a preference for advancing the timing of future satisfes from a slightly different
point of view. Koopmans started the study by making a sharp defioitimnpatience, which
later became a study on implications of a continuous and statiendeying of infinite
program. One of the important axioms in Koopmans’s paper is the akiont stationarity.

In the article he states thatMe now go a step further and require that preference ordering be
the same as the ordering of corresponding programs obtained by advancing thg @fmi
each future consumption vector by one period (and, of course, forgetting Abazdgrhmon
first-period vector originally stipulated). This expresses tieaithat the passage of time does
not have an effect on preferencdKoopmans, 1960, s. 293Koopmans’ axioms play an
important role in identifying intertemporal preferences. Desfstavidespread acceptance in
economic theory, constant discounted utility (CDU) has been refuteateelpein laboratory

and field experiments.

Thaler (1981) prepared a questionnaire comprising four questionsf ¢menoabout loss of
revenue and three of them about revenue gains. The subjects were satidemtoniversity

of Oregon who answered an advertisement in the newspaper. Althouglktéhdard theory
would predict that the discount rate in each cell for each tablgdwbe equal for any given
person, and differences among people would only reflect differencé®riowing and

lending rates.” (Thaller, 1981, s. 205). The result was startlingdifu®unt rates for gains
and losses were very different. An interesting result obtaired Thaler’'s experiments is

that when the stakes became larger, subjects’ actions were closer to thgveonmodel.

In his experiment, Thaler observed that the discount ratessyatgmatically among the cells
and differences among individuals are much greater than theiaaiia interest rates could
possibly explain. His subjects have a discount rate that is non-ex@brearditheir discount
rate is not equal to the market interest rate, and their prefes are affected by size, sign of

reward and length of time.

Laibson (1996) focused on the relationship between hyperbolic discountofis&nd
undersaving. He generalized the discount function and considered a l@ssafcdiscount
functions. ‘Such discount functions imply a monotonically falling discount rate. This discount
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structure sets up a conflict between today’s preferences and theepids which will be
held in the future, implying that preferences are dynamically inconsigter example, from
today’s perspective, the discount rate between two far-off periods, tttahds a long-term
low discount raté.(Laibson, 1996, s. 3). According to Laibson, preferences may change ove

time, that is why preferences are inconsistent, and this makes discount funpedootig.

Rubinstein (2003) claims that there are also violations of hyperbladimount function.
According to Rubinstein, hyperbolic discount function captures thehpsygical tendencies
towards dynamic inconsistency. However, he provides an alternatplanation to such
inconsistencies, which work just as well. He conducted three expdsiman time
preferences. The results of his three experiments are in@mssith both the constant
discount utility and hyperbolic discount utility. He says that tlaeesalso empirical findings
that support hyperbolic function - like Thaler (1981), Loewenstein agleéd¢1992), Laibson
(1997), etc. - however, we cannot ignore the experimental findingshvetne incompatible
with the hyperbolic function. He concludes thBioing "economics and psychology" requires
much more than citing experimental results and marginally modifying our mniodels
(Rubinstein, 2003, s. 1215).

Prelec (2004), shows violations of hyperbolic discounting. If there imsgnificant time

interval of the distance time - for example making a choice dertwwvaiting ten weeks or
eleven weeks for one more movie ticket - stationarity failhdt. He verifies Ainsle’s
prediction that “people seem to be less impatient when stakesnkmeged”. Prelec used
second derivative of the logarithm of the discount function to medsareasing impatience,
and according to him decreasing impatience is the major fdbtdr causes dynamic

inconsistency.

Rohde (2010) provides a simple method to quantitatively measure thatiolevifrom
stationarity. The advantage of this method is that the utility function doesn’t have to b
measured. Measuring discount factor and utility simultaneously was a majaultiffin
earlier studies” (Rohde, 2010, s. 126). Rohde introduced the hyperbolic factor and showed
that decreasing impatience can easily be obtained from an ieditke pair and the hyperbolic
factor is an appropriate model to measure decreasing impatideceoncludes thatlf
addition to being a simple measure, the hyperbolic factor is useful incieaizing all
popular discount modelsGeneralized hyperbolic discounting holds if and only if the
hyperbolic factor is constant and positive. Quasi-hyperbolic discounting hodohel ibnly if



the hyperbolic factor is equal to zero for all future points in timeepkthe present. If, in
addition, the hyperbolic factor is equal to zero today, then constant discountidg’.hol
(Rohde, 2010, s. 135).

Attema et al. (2010) says that there are also a lot of devidtimmsconstant and hyperbolic
discounting. Attema et al. (2010) thinks that Prelec’s measuraysdiféicult to observe or
analyze. He says that even if we do succeed, the measuremhehts discount function
logarithms and derivatives still need to be taken to determeleds measure. Attema et al.
(2010) made an experiment and they found violations of some popular hypelisobant
functions. He introduced time trade of sequences (TTO) to medsgeunt and utility

functions at the same time without an assumption on their functional forms.
2. METHODOLOGY
2.1.THE SURVEY

This is a survey study (Appendix 1) about time preferences andadewyempatience. Data
were collected from entrepreneurs who live in Diyarbakir. Thepsa consisted of 40 people
whose ages were between 23 and 60. These 40 people worked as baefadfowing:

medical doctors, pharmacists, dentists, managers, engineers, amdafit@nsultants. The
survey consisted of four parts. For each part, we provide some esatopgeow how the

survey was conducted.

In the first part of the survey we asked the subjects to relieal preferences over two
choices: an amount of currency @&/0.200) offered in one day and 200 Turkish Liras offered
in one month. We started our questioning with the lowest possible Ne Hubject preferred
the latter to the former, the amount M was increased increrheniidlis questioning
continued until the subject decided to prefer a certagn(0/200) in one day over 200 Turkish
Liras. This part was used to find the amount that made the sutjigterient to 200 Turkish
Liras in one month, that being thié midpoint of not preferred to strictly preferred. The
second part was similar to the first. However, this time tlwediwices wereM in one month
and 200 Turkish Liras in four months. The third and fourth parts wereatfféeom the first
two as they were assessing the indifference in time rathara currency amount. There the
subjects were asked to reveal their choices betweeMtie a certain period of time €

(0, T) months and 200 Turkish Liras in T months, where T = 10 and 16, respectively.



A survey was conducted in 10 to 15 minutes and all forty surveysosearpleted in about 30
days. Surveys were carried out by Z. Civan Ayzit at the workpeatrepreneurs sometime
between 1 and 6 pm. All surveys were conducted in similar environnoemditions. On the
last page of the survey, the subjects were asked about their ader,gennual income, and
job. Some of the subjects, mostly firm owners, were reluctantaada information about

their annual income. However, managers were more informative.
We discarded six out of forty surveys due to the failure of subjects to answer thermguest

2.2.DISCOUNT FACTOR
2.2.1. Hyperbolic Factor

According to Rohde (2010) the indifference pair can be constructed with the folloepsg st

Take any 0 and any s, t; with s<t, and>0;

Find x such that (g) ~(t, »);

Find ¢ such that (s 4 u) ~(t + 7, ). (Rohde, 2010, s. 130)
Thus, the hyperbolic factor for every=<0, s <tandr >0 is

(H) H(s t,x,7) = % (Rohde, 2010, s.130)

Rohde states that:

The hyperbolic factor can be obtained from only two indifferences. Suppose a
decision maker is indifferent between receiving $105 in t weeks apiVirgy

$100 today. Suppose he is also indifferent between receiving $105ciweeks

and receiving $100 i weeks. Thus, if the receipt of $100 is delayed by
weeks, the receipt of $105 must be delayed bieeks in order to maintain
indifference.(Rohde, 2010, s. 127)

The calculation can be demonstrated with an example from our siBuppose that the
subject is indifferent between receiving 200 Turkish Liras in 30 dang receiving 135
Turkish Liras today. Suppose that the same subject is also indiftezeveen receiving 200
Turkish Liras in 30 days plus 270 days, and receiving 135 Turkish ibire87.5 days. Given
the parameters s=ji= 135,7= 270,6=187.5,t=30, =200,

the hyperbolic discount factor becomes

H = (270-187.5)/30%((187.5-270*1))= 0.015406162



The hyperbolic discount factor H then, is a good measure of how mdistiduals deviate

from constant discounting and how decreasingly impatient they are.
Rohde (2010) states that;

H gives the hyperbolic factors. In general, H need not always be regaaH
is infinite if v = sz, and negative in spite of strongly decreasing impatience if
to<sz. Yet, as we will see later, for the most popular discounted utibigels in
the literature, regularity holds, i.e. for every indifference pair m€g. 1 we
have t#>s7 .(Rohde, 2010, s. 130)

It is eligible for every indifference paib®st for our experiment consequently regularity

holds. According to theorem 3 in Rohde’s (2010) study;

Theorem 3: Let regularity hold. Preference=  exhibit decreasing impatience if

and only if H> 0. Preference«= exhibit increasing impatience if and only if H
<0.(Rohde, 2010, s. 131)

Hyperbolic factor is also a measure of decreasing impatience accardradpde (2010).
2.2.2. Hyperbolic Discounting

For each subject, the discount facf®ris calculated according to the hyperbolic factor

formulation presented in Rohde (2010).

“The advantage of hyperbolic function is that we do not need measurements of
or assumptions about utilities of outcomes to determine the degree of time
inconsistency. That is, a measure of decreasing impatience is introduced, the
hyperbolic factor, which can easily be calculated from data without knowledge
of utility.” (Rohde, 2010, s. 126).

We assumed utility is linear as in previous literature: Chadirial. (2006), Rohde (2010),
Attema et al. (2010). Discount factor defined by Rohde (2010)

Preferences can be represented by a function V : T-s R if V(t,y) > V(su)
<= (t, y) (sw). Discounted utility holds if there exists a discount funci@md

a utility function u such that can be represented by

DU(t.u) = ¢(t)u(w),



whereg is continuous and strictly decreasirng(P)=1, ¢(t)>0 for every t, and u
is continuous, u(0)=0, and there is an outcgmeX with uf) =0.(Rohde, 2010,
s. 132)

Given the above example from our survey, if 138,200 then the discount factor for one-
month is 0.675.

Similarly, the discount factor for four-month, i4, can be calculated using the equality
B:* 1o = Ba*u(ya), implying B, = 0.42187
2.2.3. Constant Discounting

To compare these results with constant discounting we also cattwanstant discounting
i.e. Bepintroduced in Rohde (2010).

Constant discounting has been a traditional assumption in economics.
Preferences satisfy constant discounting if there is a constant disextort o
such thatg(t) = ¢' for every t. Constant discounting is equivalent to the

hyperbolic factor always being zero (Rohde, 2010, s. 133).
And given our example above the constant discounting can be calculated as
BCD: 0 62%0*30—187,5
Bco = 6.26144E-20

In the results section comparisons of decreasing impatience,bblipediscounting and

constant discounting are provided.



3. DATA
In this section, the city under study and the structure of the data will be pdesente
3.1. DIYARBAKIR

Diyarbakir (Amed in Kurdish;u=~ [pronounced as Amid] in SyriaShgpuuwltpun

[pronounced as Dikranagert] in Armenigfgudo [pronounced as Amida] in Greeki ks
[pronounced as Diyar-i Bekr] in Ottoman Turkish) is a city lodateSouth-Eastern Turkey.
Diyarbakir is surrounded byanliurfa, Gaziantep, Adiyaman, Malatya, Ega8ingol, Mus,

and Batman.

Diyarbakir is located between Asia Minor and Mesopotamia, neativi@e Tigris Dicle in
Turkish). The city was founded by Hurries in thé"2@ntury BC. It gained more importance
during Assyrian invasions and when Meds and Persians captured th®gigwbekir, 2013,
p. web). In the 4 century BC, the city was occupied by Alexander the Great. Inithe
century BC, the Armenian King Dikran re-founded the city and nanRikidnagerd.It was
the capital city of the Armenian Kingdom. King Dikran forced Jemsabs and Greeks to
migrate to the city in order to create a rich capital. ¢iBournoutian, 2006, pp. 39-41) After
the Armenians, the city became part of the Roman Empire andcaftepse of the Roman
Empire, Diyarbakir was inherited by the Byzantine Empire. igkir was captured by
Arabs in the 7 century. (Elicakkan, 2011, p. web). The city was ruled by Arabs for a long
time until it was captured by Seljuk Turks in 1085. (Ministary oft@el and Tourism, 2013,
p. web). Diyarbakir was occupied as part of the Ottoman Empi8elm | in 1515. After the
Ottoman occupation, other cities and districts around Diyarbakie wccupied and the new
cities and districts around Diyarbakir were joined and the $tgtdetin Turkish) ofDiyar-i
Bekrwas founded (Yilmazcelik, 2000). The city was governed Bgyerbeyi and was the
de-facto capital city of the region. (Eligsdan, 2011, p. web)

Diyarbakir is a historical city alive with buildings, mosques, chas, towers, gates, castles,
mansions, madrasas, bridges, baths, houses etc.; however, the symbaitgfishies walls.
The Walls of Diyarbakir are the second largest in the Wdtkt ghe Great Wall of China.
(Anadolu Agency, 2014, p. web).

! A high level military governor in the Ottoman Enspi
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Diyarbakir also has unique characteristics in its ethnicrahgious structure. Before 1915,
more than half the population was non-Muslim. After World War | andahedation of the
Turkish Republic, Christians abandoned the city and Muslims became ajogitynwith
migrations from villages around Diyarbakir. Today, Kurds constitbh&e rhajority of the
population. Furthermore, there are considerable numbers of Zazas and Addk®nally,
Syrians, Armenians, Assyrians, Chaldeans and Kurdish-Jews aisoini Diyarbakir
(Andrews, 1992) but as they are extremely small in number their population carotexlig

The economy of Diyarbakir depends mainly on agriculture, animal husbamdmgr
industries, tourism and trade. Furthermore, industry is mainly basexriculture. (Deniz,
2010, p. 2)

Today, Diyarbakir is the twelfth largest city in the TurkisepRblic and it is governed by a
Metropolitan Municipality. Diyarbakir Metropolitan Municipality contsisof the towns of
Sur, Baglar, Yenkehir andKayapinar Diyarbakir's population was 1,592,167 in 2012. It has
an annual population growth rate of 1.34 percent. 804,952 people are male &ib 8¢,
female. 1,155,228 people live in the city and 436,909 in the rural areas. Iwotlds; 72.56
percent of the people in Diyarbakir live in the urban areas \&het@.44 percent of them live

in the rural areas. (Turkish Statistical Institute, 2012, p. XII).

According to statistics provided by the Turkish Statistical itist, the labor force
participation rate is 26.9 percent. The unemployment rate is 7.8npencd the employment
rate is 25 percent with confidence interval of 95 percent. (Turkish Stdtlsst#ute, 2013, p.

web).

There is a predominantly young population in Diyarbakir. According td tinkish Statistical
Institute, in 2012 56.66 percent of the population was below 25. People aged 25-65
constituted 39.18 percent of the population and only 4.15 percent were above 8&h(Tur
Statistical Institute, 2012, p. XII).

In Diyarbakir, gross value added was $3,724 in 2008; however, the overalvghassaadded
in Turkey was $9,384 in 2008. In 2012, the consumer price index was 5.43 percenit whil
was 6.16 percent in Turkey. In 2010, the percentage of people workimg setvice industry
was very low, compared to Turkey in general. It was 1.65 percentasé was 30.63
percent for Turkey. (Turkish Statistical Institute, 2012, p. 5). In 2012ydhene of imports

Ancient Diyarbakir (or Amed) city which is covereda walll.
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was $69,000,000 and the volume of exports $198,000,000. However, 69 percent of imports
and 76 percent of exports in Turkey are made by companistsitbul Bursa Kocaeli /zmir
andAnkara (Turkish Statistical Institute, 2012, pp. 17-18).

The rate of emigration was 1,049 percent in 2012. It was the sixtlsegest city in Turkey
for population loss. (Turkish Statistical Institute, 2012, p. 15).

In Diyarbakir, in 2012 67.8 percent of economic activities were based ouafacturing. The
proportion of manufactured goods in export was 94.3 percent. After manufabtisecond
and the third economic activities were based on agriculture andggniHowever, in 2012
most start ups were in the trade sector. (Turkish Statistisadute, 2012, pp. 105-108). 51.3

percent of employees were in the service sector. (Turkish Statisistiféifute, s. 26).

The socio-cultural — in other words partially feudal - structurBigarbakir has an effect on
economic perspectives and people’s attitudes towards economicalassuetally different.
For instance, as we mentioned above, volunteers participating in they suere offered
payment but the majority of them refused the money, since they thought thative reoney
simply for participating in a survey was unethical. For this reason, we wesglftar convince

each volunteer that payment was part of the study.
3.2.SURVEY DATA

Data were collected from entrepreneurs, especially peopleanhivolved in commercial
activities. 18 percent of the subjects were female and 82 percent werd heafercentage of
females being significantly less than males is because there arg mnadés in the social and
commercial life of the city. 38 percent of the subjects wgeel20-29, 44 percent were 30-

39, 9 percent were 40-49 and 9 percent of the subjects were beheeages of 50-60. 12
percent of the subjects were in the 0-20,000 income bracket, 21 p&erenin the 20,001-
40,000 income bracket, 21 percent were in the 40,001-60,000 income bracket, 12 percent
were in the 60,001-80,000 income bracket, 12 percent were in the 80,001-100,000 incom
bracket and 12 percent of the subjects earned above 100.001 TL annually. Adgitibhal
percent of the subjects were from the health sector, 44 peregatfrom the commercial

sector and 9 percent of the subjects were managers.

We conjecture that economic uncertainty in Diyarbakir might hameeased drastically after
December 17, 2013, which influenced time preferences of the entrepgenedecreasing

their impatience.

12
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The following chart shows the individuals’ answers to the fist questions. Our aim is to
Figure 1 presents the results for the first two questions and Figure 2 presaetutts for the

second two questions.

illustrate the indifference points of our subjects.
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Figure 2- Survey answers of 4 and 4" questions.

4., RESULTS
All results obtained from the formulation that is explained inrtrethodology section are

shown on the histogram tables.
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Series: CD1
24 | Sample 1_ 34
Observations 34

20 |

Mean 0.172722
Median 4.09e-24
16 Maximum 1.000000
Minimum 3.2e-188
12 - Std. Dev. 0.346283
Skewness 1.708721
8 Kurtosis 4.264360

Jarque-Bera  18.80981
Probability 0.000082

0 T T T T T T

00 01 02 03 04 05 06 07 08 09 10 11

Figure 3-Constant Discounting Values for One-month

Constant discounting for 26 of 34 subjects is between 0 and 0.1, in otherA8qgpdscent of
the subjects’ discount factors are close to zero. On the other hanekc2@tpof the subjects’

discount factors are significantly different from zero.

The median value and mean value of constant discounting for one-mensigaificantly
different from each other. Skewn&salue is 1.708, which means that this is a left skewed
distribution. Moreover the kurto$isalue is 4.264 which, being greater than three means that

this is a leptokurtic distribution.

3Skewness measures the symmetry of the distribtibether or not the mean is at the center of the
distribution). The skewness value of a normal digtion is 0. A negative value indicates a skewhmleft (left
tail is longer that the right tail) and a positiedue indicates a skew to the right (right taillosger than the left
one)

*Measures the peakedness (or flatness) of a distribiA normal distribution has a value of 3. A tasis >3
indicates a sharp peak with heavy tails closehéomean (leptokurtic ). A kurtosis < 3 indicates tipposite a
flat top (platykurtic).
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Series: CD4
28 | Sample 1 34
Observations 34
24

Mean 0.088573
20 - Median 7.00e-69
Maximum 1.000000
16 - Minimum 0.000000
Std. Dev. 0.287799
12 - Skewness 2.903320
Kurtosis 9.429606

Jarque-Bera  106.3306
44 Probability 0.000000

0 T T T T T T T T
00 01 02 03 04 05 06 07 08 09 10 11

Figure 4-Constant Discounting Values for Four-month

Constant discounting factors for four-month for 97 percent of the sulgjectsetween 0 and

0.1, in other words 97 percent of the subjects’ discounting is extremely close to zero.

As can be seen from the histogram of the constant discountidgur-month, the mean and
median values are significantly different from each other. Skesvrvalue is 2.903, that
means this is a left skewed distribution. Moreover, the kurtosis valagnificantly more

than three thus we can conclude that this is a leptokurtic distribution.

As can be seen from tables 1 and 2, the discounting calculateddiagc to constant
assumption is close to zero. When the statistical values of codseatinting for one-month
and four-month are compared we observe that the mean of longdestamt discounting is
smaller than the mean of short term constant discounting, implyaighe spread between
long and the short term interest rates is positive. This is ddrtgavith the conventional

discounting we assume for the financial markets.
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Series: DF1
7 Sample 1 34
Observations 34

Mean 0.555882
5 — Median 0.475000
Maximum 1.000000
4 Minimum 0.050000
Std. Dev. 0.315211
34 Skewness 0.115006
Kurtosis 1.580682

Jarque-Bera  2.928774
14 Probability 0.231220

00 01 0.2 03 04 05 06 07 08 09 1.0 11

Figure 5-Hyperbolic Discounting For OneMonth

The hyperbolic discounting for each subject ranges between 0 and 121 aedcent of the
subjects’ discounting values ranges between 0.4 and 0.5. The mean vdlaeonEimonth
hyperbolic discounting is 0.555 for the subjects. Mean value of one-magmiérbolic

discounting and median value of the hyperbolic discount for one-month e td each
other. Skewness value is 0.11 and kurtosis value is 1.58. According to thless,v

hyperbolic discounting for one-month may be assumed to have a nornrabuticsh.
12

Series: DF2
Sample 1 34
10+ Observations 34
g Mean 0.360349
Median 0.237500
Maximum 1.000000
6 Minimum 0.006250
Std. Dev. 0.311162
4 Skewness 0.740595
’ Kurtosis 2.370451
2 Jarque-Bera  3.669532
Probability 0.159651
0

00 01 02 03 04 05 06 07 08 09 10 11

Figure 6-Hyperbolic Discounting for 4 Months

29 percent of the subjects’ discounting is between 0 and 0.1, and 41 pertenisubjects
prefer higher discounting than 0.4 which is greater than mean. The wadze of the

hyperbolic discounting for four-month is 0.360349. The mean and median vate®tar
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significantly different from each other. Kurtosis is consisteitih the kurtosis of the standard

normal distribution; however, the skewness value shows that it is a left sketviulitios.

When we compare each table, mean value of hyperbolic discountingegfananth is greater
than hyperbolic discounting for four-month. According to these valuesstfes to say that
subjects tend to choose smaller discounting in the long term, whachaisticipated result for

hyperbolic discounting.

It can be observed that there are some subjects that have a digreahie between 1 and
1.1 for each term of constant and hyperbolic discounting. These tivgets are the same
subjects.

Tables below are introduced hyperbolic factors for one-month and four-month.
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Series: DIFOR1IMONTH
12 | Sample 1 34
Observations 34
104 Mean 0.026798
Median 0.011628
8 Maximum 0.166667
Minimum -0.002646
6 | Std. Dev. 0.040950
Skewness 1.894660
4 Kurtosis 5.976118
2 Jarque-Bera  32.88964
| Probability 0.000000
0 | |

1 T
-0.025 0.000 0025 0050 0075 0.100 0.125 0.150 0.175

Figure 7-Decreasing Impatience for One-Month

The decreasing impatience ranges between -0.002646 and 0.16667.

The mean and median of decreasing impatience for one-month ardaleasch other. Mean
and median values of the distribution are not significantly diffefesin each other.
Skewness is greater than 0 and the Kurtosis is greateBtfidms means that the distribution
is left skewed and leptokurtic.

Consider again two equivalent timed outcomes) (s, (t, ) with s < t. Assume
that (s +o,u) ~ (t + 7, y). Decreasing (increasing) impatience implies thato

> 0 (r —o < 0). An obvious measure of decreasing impatience is, therefere,
o.(Rohde, 2010, s. 129)
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Consider an indifference pair with corresponding %, t. We saw before that

— o can be viewed as a measure of decreasing impatience. From impatience we
know that s — t <r —¢ < 7. For increasing impatience we have-o < 0, and
therefore alsod>sz.(Rohde, 2010, s. 130)

Thus, according to Rohde, for 29 percent of the subjects we carbtalk the presence of

increasing impatience.

The figure below shows decreasing impatience for four-month:

16

— Series: DIFOR4MONTH
14 Sample 1 34
Observations 34
12 -
— Mean 0.011070
10 - Median 0.001344
Maximum 0.158333
8 Minimum -0.001950
Std. Dev. 0.028691
6 Skewness 4.240012
Kurtosis 21.83959
4 |
Jarque-Bera  604.6915
2 ﬂ Probability 0.000000
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Figure 8- Decreasing Impatience for Four-Month

Decreasing impatience for four-month ranges between -0.001950 and 0.158isThete
significant difference between mean and median values of thédigin. When we check
the skewness value it is left skewed. There is an extrelngiykurtosis value implying that
the distribution is much steeper than a standard normal distributiqeriblic factor of 76
percent of the subjects is very close to zero thus it is ha@ytthat for four-month subjects

are decreasingly or increasingly impatient.

Let us to compare the hyperbolic factor for one-mont) &dd four-month (k).

18



Table 1-Hyperbolic factor for one-month and four-math

Hy Hq

Mean 0.026798 0.011070
Median 0.011628 0.001344
Maximum 0.166667 0.158333
Minimum -0.002646 -0.001950
Std. Dev. 0.040950 0.028691
Skewness 1.894660 4.240012
Kurtosis 5.976118 21.83959
Jarque-Bera 32.88964 604.6915
Probability 0.000000 0.000000
Sum Sq. Dev. 0.055339 0.027164
Observations 34 34

Mean value of the hyperbolic factor decreased in a longer terminim value has not
decreased significantly and minimum value has not increased sagntiji. The hyperbolic
factor for long term is more left skewed and significardtgeper than the short term
hyperbolic factor. Although we can conjecture an increased impatien@?9 percent of the
subjects observing one-month hyperbolic factor, we cannot stateiranytn four-month
hyperbolic factor for the reason that decreasing impatiencesvaheeconsiderably close to

Zero.
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Figure 9-Deviations from Constant Discounting

H1 displays decreasing impatience of one-month and H4 displaysadeay impatience of
four-month. Constant discounting assumed that hyperbolic factor i tecquero. Koopmans
stated that:

We now go a step further and require that the preference ordering be tlkee sam
as the ordering of corresponding programs obtained by advancing the timing of
each future consumption vector by one period (and, of course, forgetting about
the common first-period vector originally stipulated). This expretiseddea

that the passage of time does not have an effect on preferences. (Koopmans,
1960, s. 293,294)

However the violations from constant discounting can be observed frognaple above and
as it can be seen below we tested each hyperbolic fabtiether mean values are equal to

Zero or not
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Hypothesis Testing for Hyperbolic Factor for onentio
Date: 02/24/14 Time: 12:14

Sample: 1 34

Included observations: 34

Test of Hypothesis: Mean = 0.000000

Sample Mean = 0.026798
Sample Std. Dev. = 0.040950

Method Value Probability
t-statistic 3.815.770 0.0006

Table 2-Testing for Hyperbolic Factor for one-month

HO =pl = 0.0000
H]_ =M1 75 0.0000

Since this is a two tails test we should compare 0.00 and 0.05. Since 0.00 < 0.05 we reject null

hypothesis. That means mean value of hyperbolic factor for one-month is not ecpral to z

Hypothesis Testing for Hyperbolic Factor for fouomth
Date: 02/24/14 Time: 12:14

Sample: 1 34

Included observations: 34

Test of Hypothesis: Mean = 0.000000

Sample Mean = 0.011070
Sample Std. Dev. = 0.028691

Method Value Probability
t-statistic 2.249.832 0.0312

Table 3-Testing for Hyperbolic Factor for four-month
Ho = s = 0.0000
H]_ = Mg 75 0.0000

Since this is a two tails test we should compare 0.03 and 0.05. Since 0.03 < 0.05 we reject null

hypothesis. That means mean of hyperbolic factor for four-month is not equal to zero.
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According to mean tests above we can say that hyperbolic faictather words decreasing
impatience - is significantly different from zero. As canobserved from figure 9 decreasing
impatience values range between -0.0026 to 0.167.
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5. CONCLUSION

In this study the hyperbolic factor, hyperbolic discounting and const@cbunting for
different terms are presented according to time points tha wlgiained from the survey.

Subjects of the survey were entrepreneurs who live in Diyarbakir.

Hyperbolic factor, hyperbolic discounting and constant discounting eacalated through
the theoretical article of Rohde (2010). Comparing hyperbolic discaufdindifferent terms
shows that subjects have smaller discounting for long term than srort which is
compatible with the conventional discounting we assume for the finanerkiets. Subjects’
behavior shows more patience in the long term than the shorimeich is compatible with
the hyperbolic discounting. The outcomes of the experiment illustratehere are distinctive

violations from constant discounting despite its widespread use in macro econonyic theor
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APPENDIX

TERCIiH BELIRLEME ANKET K iTAPCIGI

ACIKLAMA:

Bu bir akademik ¢cagmanin parcasidir. Kisel bilgileriniz alinmayacak ve dolayisiyla da
kimse ile paylalmayacaktir. Elde edilen veriler sisel bilgi icermeden sadece akademik
calisma icin kullanilacaktir.istedginiz takdirde akademik cama sonugclarisahsiniza

iletilecektir.

Asagida size sorulan sorular yalnizca zaman tercihlerinizi 6lgroek Sorulacak ve lz&a
hicbir amag¢ icin  kullanilmayacaktir.  Sorularin gde veya vyank olarak
deserlendiriimeyecgini bilerek sadece bireysel tercihlerinizi gz 6ninde bulundurmaniz,

arastirma sonuclarimizin gakli olmasi acisindan, bizim icin 6nemlidir.

Ankete katihm kagiliginda size 10 TL takdim edilecektir. Bunun yaninda anket yapilan
kirkbir (40) kisi arasindan be(5) kisi rastgele secilecek ve cevaplargddtusunda kendisine
odeme vyapilacaktir. Odemeler cevabinizgrditusunda tespit edilmi vadede elden

verilecektir.

Anketimize zaman ayirdiniz icinsimdiden tgekkur ederiz.
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TERCIiH SORULARI:

Lutfen gagidaki zaman ve para miktar ikililerinden hangisini tercihgetizi belirtiniz.

Tercih ettginiz ikilinin yanindaki kutuyu garetleyin.

Asagidaki her bir satirda verilmis ikili seceneklerin hangisini tercih ediyorsaniz

onundeki kutuyu isaretleyin.

ORNEK:

aay,bTL
X eay, fTL

ORNEGIN ACIKLAMASI:

X

cay,dTL
cay,dTL

Seklinde saretlenmgse bu birey ilk ikili secenekte “c” ay sonra “d” TL almdg’ ay sonra

“b” TL almayatercih ederken,ikinci ikili secenekte “e” ay sonra “f” TL almay! “c” ayosra

“d” TL almayatercih etmistir .
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SORU 1:

1gln, 20 TL
1gin,30TL
1gln,40TL
1gln,50 TL
1 gln, 60 TL
1gln, 70 TL
1gln, 80 TL
1gln,90 TL

1 gun, 100 TL
1gln, 110 TL
1gln, 120 TL
1gin, 130 TL| |
1gln, 140 TL
1gln, 150 TL
1 glin, 160 TL
1 giin, 170 TL
1gin, 180 TL| |
1 gln, 190 TL

1 ay, 200 TL
1 ay, 200 TL
1 ay, 200 TL
1 ay, 200 TL
1 ay, 200 TL
1 ay, 200 TL
1 ay, 200 TL
1 ay, 200 TL
1 ay, 200 TL
1 ay, 200 TL
1 ay, 200 TL
1 ay, 200 TL
1 ay, 200 TL
1 ay, 200 TL
1 ay, 200 TL
1 ay, 200 TL
1 ay, 200 TL
1 ay, 200 TL
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SORU 2:

lay,20TL
lay,30TL
lay,40TL
lay,50TL
lay,60TL
lay, 70 TL
lay,80TL
lay,90TL
1ay, 100 TL
1ay, 110 TL
1ay, 120 TL
1lay, 130 TL
1ay, 140 TL
1 ay, 150 TL
1ay, 160 TL
1ay, 170 TL
1ay, 180 TL
1ay, 190 TL

4 ay, 200 TL
4 ay, 200 TL
4 ay, 200 TL
4 ay, 200 TL
4 ay, 200 TL
4 ay, 200 TL
4 ay, 200 TL
4 ay, 200 TL
4 ay, 200 TL
4 ay, 200 TL
4 ay, 200 TL
4 ay, 200 TL
4 ay, 200 TL
4 ay, 200 TL
4 ay, 200 TL
4 ay, 200 TL
4 ay, 200 TL
4 ay, 200 TL

Simdi lutfen anket kitapgigini anketor arastirmacimiza geri verin.
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Soru 2’ye verdiginiz cevaba gore gagidaki zaman ve para miktari ikilileri arasinda

tekrar tercih yapmaniz istenecektir. Lutfen bir dnceki soruda oldwgu gibi verilen

ikililerden hangisini tercih etti ginizi belirtiniz. Tercih etti giniz ikilinin yanindaki kutuyu

SORU 3:

isaretleyin.

2ay, _TL
25ay, TL
3ay, _TL
35ay, TL
4ay, TL
45ay, TL
Say, TL
55ay, TL
6ay, TL
6.5ay, TL
7ay, _TL
75ay, _TL
8ay, TL
85ay, TL
9ay, TL
95ay, TL

10 ay, 200 TL
10 ay, 200 TL
10 ay, 200 TL
10 ay, 200 TL
10 ay, 200 TL
10 ay, 200 TL
10 ay, 200 TL
10 ay, 200 TL
10 ay, 200 TL
10 ay, 200 TL
10 ay, 200 TL
10 ay, 200 TL
10 ay, 200 TL
10 ay, 200 TL
10 ay, 200 TL
10 ay, 200 TL
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SORU 4:

2ay, _TL
25ay, TL
3ay, _TL
35ay, TL
4ay, TL
45ay, TL
Say, TL
55ay, TL
6ay, TL
6.5ay, TL
7ay, _TL
75ay, TL
8ay, TL
85ay, TL
9ay, TL
95ay, TL
10ay, TL
105ay, TL
11ay,  TL
115ay, TL
12ay,  TL
125ay, TL
13ay, TL
135ay, TL
1l4ay, TL
145ay, _ TL
15ay, TL
155ay, TL

16 ay, 200 TL
16 ay, 200 TL
16 ay, 200 TL
16 ay, 200 TL
16 ay, 200 TL
16 ay, 200 TL
16 ay, 200 TL
16 ay, 200 TL
16 ay, 200 TL
16 ay, 200 TL
16 ay, 200 TL
16 ay, 200 TL
16 ay, 200 TL
16 ay, 200 TL
16 ay, 200 TL
16 ay, 200 TL
16 ay, 200 TL
16 ay, 200 TL
16 ay, 200 TL
16 ay, 200 TL
16 ay, 200 TL
16 ay, 200 TL
16 ay, 200 TL
16 ay, 200 TL
16 ay, 200 TL
16 ay, 200 TL
16 ay, 200 TL
16 ay, 200 TL
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ISTATIKSEL BiLGI SORULARI:

Isminiz veya kimlginiz ile ilgili hicbir bilgiyi dahil etmeden liitfen aagida bulunan,

istatistiksel analiz amagju sorulari cevaplayin:
Cinsiyetiniz

Yasiniz

Mesleziniz

Yillik net gelir aralgl (Asagidaki seceneklerden size uygun olani segin)

0-20.000 TL 60.001 - 80.000 TL
20.001 - 40.000 TL 80.001 - 100.000 TL
40.001 - 60.000 TL 100.000 ustu

Anketimiz burada sona ermstir. Lutfen anket kitapci gini zarfa koyup kapattiktan

sonra anketor arastirmacimiza teslim edin.

Anketimize zaman ayirdginiz icin tekrar tesekkir ederiz!
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