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Abstract

We present a model of a 2-person-2-period-econoittyspecific (human) capital. Although
the individuals are purely selfish, the outcomeseemingly guided by pro-social behavior.
We find in our model economy that fairness andcefficy are positively related whereas risk
aversion seems to have no major impact on the seiyrmiiair behavior. A rise in the time
preference increases the disadvantaged subjepiis@sn for equal outcomes but reduces the
advantaged subject’s willingness to accept them.
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1. Introduction

Traditional economic theory mainly relies on theuamsption of utility-maximizing behavior
of individuals. In contrast, a vast literature afg@rical, especially experimental studies shows
that economic theories only based on this principle too narrow. Data indicate that
individuals do in specific situations take the ittilof other individuals into account. This
deviation from textbook theory may, of course, letad markedly different economic

predictions and policy advice.

In order to refine predictions and policy succesgyerimental economists claim to use
empirical findings to improve economic theory angort alternative theoretical approaches.
Theorists, however, strongly tend to resist to scletims. As experimental and behavioral
economists up to now cannot present gareraltheory, capturing all behavioral deviations
from standard theory, theorists bothemwhich extent behaviorally modified theories nimey
applicable. Consequently, they reject any changethe utility function and call for an

endogenous modeling of behavioral aspects.

Therefore, we present a model of human economiawehwhich shall contribute to the
solution of three economic problems: Firstly, thed®l can explain why it might be rational
also for purely self-centered individuals to tre#fter subjects in a way which is seemingly
more in line with concepts of ‘fairness’ than iosid be expected under utility-maximization
behavior. Hereby, we use ‘fairness’ as a genenm t®r the seemingly kind behavior and
abstain from detailed motivational distinctionsg(g.altruism (Andreoni and Miller 2002,
Cox et al. 2002), reciprocity (Rabin 1993, Dufwempeand Kirchsteiger 2004, Falk and
Fischbacher 2006), inequality aversion (Fehr aruridt 1999, Bolton and Ockenfels 2000),
envy/spite (Brennan 1973, Kirchsteiger 1994, Dufiaerg and Gith 2000)), as individuals in

our model act for selfish reasons.

Secondly, and probably even more importantly, thesgnted model will refer to fair
behavior in an intertemporal perspective. As opation in respect of future production
opportunities is at the core of the model and ®ifproduction is the driving force behind the
seemingly fair behavior, the model just naturaliyeg insights into the relationship and
interaction of fairness and time preference. Insafae presented model goes further than
models of other-regarding preferences in a secplemierspective (Dufwenberg and
Kirchsteiger 2004, Battigalli and Dufwenberg 20B84alk and Fischbacher 2006).



Thirdly, with the proposed model we are able tadgtthe general relationship between
fairness, risk and efficiency. Although we consider model as plausible, we do not claim
that it perfectly maps the actual reasoning belinthan decision-making and the current
economic environment. Instead, it refers to thedhamd primitive world which our early
ancestors have been faced to millennia ago andwitais coined our decision heuristics in the
process of human evolution (Gintis 2006). In othrds: We do not state that modern
economies are best described by our model butwhatairly approach reality by assuming

that individuals behavas ifthey lived in such conditions.

Our model is related to the theory of reciprocdltusm (Trivers 1971, Axelrod and
Hamilton 1981), which predicts that selfish indiwads provide costly benefits to others if
they can expect them to reciprocate in future pistiorhe specific characteristics of our
approach are that giving is one-sided, not depdndenothers’ behavior, that we model
technology and preferences explicitly and, thersfare able to study with one single model
the influences of time and risk preferences anlt{ue) productivity on the (seemingly) fair

behavior.

The remainder of the paper is organized as folldwghe next section, we describe our
model. In section 3, we explain how we calibrae miiodel and how we are going to evaluate

it. Section 4 shows the results which are discussedction 5. Section 6 concludes.

2. The Model
2.1 General Structure

For simplicity, and in order to stress the mairvidig forces we present a model economy that
exists of two people making decisions in two pesiothe two individuals A and B, to whom
we also may refer to as Robinson and Friday, lmepossibly two periods on an island.
Period 1 represents present time and period 2 sfandhe future.
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Figure 1: Structure of the Model

In period 1, Robinson and Friday meet for the finste and are (already) endowed with
resources. Robinson is endowed with goods of theuata, Friday with the amount di. In
period 1, Robinson is able to give an amodraf his resources to Friday. At the end of

period 1, Robinson and Friday carry over their veses, &-d) and p+d), to period 2.

In period 2, Robinson and Friday are possibly ablagree on the common production, for
which they need to use their resources. The diwvisiothe goods is determined before their
production via alternating-offer bargaining (Stdl172, Rubinstein 1982). The bargaining
solution is characterized by four possible caséschvwill be explained later on. As “future is
... uncertain” (Keynes 1937, p. 213), it is not sueether Robinson and Friday will remain
together on the island and be able to jointly poadin period 2. This will only be true with
probabilitys. With probability (16), (at least) one of the two individuals will leatee
common place on the island so that production ispossible and both will just stay with

their endowments (increased or decreased by thatidam). In any case, at the end of



period 2 Robinson and Friday consume their goodsclworiginate from pure storage or

from production in period 2.

With our model, we mainly focus on the causal reteghip of fairness and time
preference. Therefore, we do not exogenously impgmeesocial attitudes on the utility
function but model an economic environment thatnder standard utility maximization -
endogenously leads to a (seemingly) fair outcomainMlement of this environment is the
opportunity of common production in period 2, whiofay serve as an incentive for one
individual to donate to the other one in period tiis donationd we take as a measure of a

(seemingly) pro-social behavior.

Similar to fairness, we model the issue of timefgnence endogenously. Following
Rae (1834, p. 57), who identified the general uagety of life as a main source of time
discounting, we treat common production as an taicefuture event: ®> This means that in
our model the cause of time discounting appliethéodriving economic force and source of
pro-social behavior (i.e., to the prospect of fatproduction). Accordingly, we takgas a

measure of time preference.

Note that the main scope of our model is not talystihe economic consequences that we
should expect if we justssumendividuals to be pro-socially motivated impatient. Instead,
we are interested how pro-social attitudes and tpneference fundamentally interact.
Therefore, we go one step behind and approaclethtanship of fairness and impatience by

studying the interaction of the respective causabdions.

2.2 “Households™ Utility

Robinson and Friday receive utility from the congtion of goods in period 2. The utility is

up(x):leyy, 0<y<i ()

% The usual 'malleability assumption’ applies, igopds can be used for production as well as copam

* Interestingly, Anderhub et al. (2001) find thadiriduals’ delay and risk aversion is positivelyated.

® In a similar way, Becker and Mulligan (1997) imest time preference as the weight people assidattme
opportunities. For applications of their theory ‘@@ndogenous time preference”, see Stern (2000) and
Haaparanta and Puhakka (2004).



wherex is the amount of goods available to person P (R or Friday, respectively) for

consumption andy is the coefficient of constant relative risk avens(CRRAY. For the

utility gained from consumption in period 2, it doaot matter whether the goods directly

originate from unproductive storage in period from manufacturing in period 2.

Note, again, that production in period 2 is notgilde in any case. Think, for example,
about the possibility that a ship might approactbiRson’s island, save him and take him
away. Then, a joint production is no more achiegdbt Friday, left alone back on the island.
The same applies to Robinson if Friday (for whateeasons) leaves Robinson and joins his
old tribe. Therefore, person P’s expected utilityperiod 1 in respect of consumption in

period 2

ngp Prod ngN Pos®rod
,2,P0SS°ro ,2,NOPO0SS’roi
Eju(xp ) = ,3—1_ y + (1_'8)—1—}/ (2)

is a weighted average of the utility in the caseat tin period 2 productiomight

(PossProd) omight not(NoPossProd) be possile.

2.3 Production

Production in period 2 is carried out by specifiortan capital, only. Our concept of specific
human capital is based on the idea that the twivithehls are gifted with specific abilities.
These abilities are made productive and developethuman capital by ‘investing’ the

resources that both individuals carry from periad period 2

As the natural abilities are specific to their ®#ay human capital is specific as well.
Accordingly, the two types of human capital canfudlyy be substituted one against the other.

® We stay here with the usual terminology (“risk mi@n”) although neither Robinson nor Friday is fronted
with a risky choice when they have reached period 2
"E is the expectation operator.



This fact results in the production function of @ebouglas type

y=rlfa-d) (b+d)™™ (3)

where @-d) and p+d) is A’'s and B’s (Robinson’s and Friday’s) humaipital, measured in
terms of the resources necessary to form it a technology parameter,andc-a are the
partial output elasticities of the respective fasta andb, andoc is the coefficient of the
returns of scale. As it will turn out later, thesasption of specific human capital is crucial
for the model outcome. However, this assumptionoisas artificial as it seems to be at first
glance. On the contrary, this assumption is in Wit ‘conventional wisdom’ that different
people are specifically gifted (even if the fiekdswhich their personal gifts refer to are not
equally useful in economic terms). In addition, dias to note that some kind of work cannot
successfully be done even by the strongest and giitstl person, because he or she needs
assistance for a successful outcome. Think aboutirfgior defending against wild animals
on Robinson’s and Friday’s lonely island. Insoftlig production function reflects the
‘economic’ conditions of our early ancestors’ snslle societies that coined human

decision behavior (Gintis 2006).

2.4  Bargaining Solution

If new goods are produced in period 2, they willddaded in the way Robinson and Friday
have agreed on before starting the production. ¥&irae that Robinson and Friday will
behave according to non-cooperative bargainingrthg@tahl 1972, Rubinstein 1982). For the
matter of clarity and comparability, we first presehe bargaining solution in general

textbook terms and, then, refer to the specifie @sl notation of our model economy.

8 Usually, the term “human capital” refers to traipiand education. For our island example, it mightmore
intuitive to think about means that strengthen badg health. For early work on the theory of huroapital,
see Becker (1962; 1964) and Schultz (1963).
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The general outcome in the case of bargaining auttside options and bargaining tirhe

converging to zero is the followirg

nr it u(wy)<sulp,z) and u(wg) < ulrem)
& = m-wg it u(w,)<ulr,m), u(wg)>u(7,77) and u(w,)<u(m-w,) @)
folwa i u(wy) s ulran) u(ws) > u(7,77) and  u(w,)> u(7-w,)
or - u(w,) > u(7,7),

where X, is the equilibrium payoff of individual A (and & symmetrically),x is the total

benefit of an agreementy, and w;, are the outside options of A and B, apd and s, are
A’s and B’s shares of the total payoif in case that both are not restricted by theiridats

option. u) is the utility function as defined in the previosubsection.

The (potential) shareg, andr, satisfy the conditions

u(’]An) - rB (4a)

o
)+ Uren) - Tt and - (40)

u(’]Aﬂ)+u(,78ﬂ) r.A + r.B

with r, and r, being A’'s and B's marginal bargaining cdStsand 7, +n, = 1™

Accordingly, A’s (potential) sharg, is positively related to B’s relative bargaining
costs'y . and vice versa. This means that an individualarehs the higher, the (relative)

lower his or her bargaining costs are.

° Equation (4) is a modified version of Muthoo’s @89 p. 103) Corollary 5.1. The modification dirgcteflects
that the space of bargaining solutions is restlidy the outside options (see, Muthoo 1999, p. 105,
Corollary 5.2). Furthermore, equation (4) is exthdor the case of nonlinear preferences, as wenass
0<y<1. Anidentical utility function is assumed for alldividuals. Note that the values of the shageand

ng depend on the curvature of the utility functiondatleviate from those in Muthoo (1999), chapter 5,
pp. 99-135.

19 Being precisep is themarginal logarithmic rateof the bargaining coste(l— e‘”).
1 |n the case of linear preferences, equations @aj (4b) would collapse ta7, = rB/rA +1r1; and
Ng =T,/T4+Tg (Muthoo 1999, p. 103).



How does this general representation of the bairggisolution translate to our specific
model? In our island economy, the production ouypstthe total benefitz that individual A

and B (Robinson and Friday) receive from their bamipg agreemert The resources

plus/minus donationa-d and b+d, are A’'s and B’s outside optionsy, and w;. The
amount of goods available for consumption if prdgucin period 2 is possibleXa 2prodposs
and Xg 2prodPoss 1S determined by the respective equilibrium barigg payoff for A and B,

X, andXg . The (potential) shares in our model ayg=r$, =3, as we do not focus on

details of bargaining and conveniently take A’s aB& marginal bargaining costs as

identical, r, =r,. Accordingly, we can rewrite equation (4) in a rebsipecific way:

3y if ula-d)<ully) and u(o+d)s<ully
_|y-[b+d] if u(@a-d)<uldy) u(b+d)>uly) and ufa-d)<u(y-[b+d]) (4.1)
Xa2prodeoss™ 15 _ g if ula-d)<uldy) ulb+d)>ully) and u(a-d)>u(y-[b+d]) '
or u(a-d)>ully)

How can we interpret equation (4.1)? To illustriite answer to this question, we present
four figures (2.1-2.4) that represent the four guescases of the bargaining solution, i.e., the
four lines of equation (4.1). The left pair of cains of each figure shows A’s and B’s utility
from the outside options-d andb+d, and the middle pair of columns shows the utiligm
half of the production output, y2The right pair of columns represents A’s and Bt#ity
from the actual bargaining solution that they agreghaving considered the outside options
and the (potential) production level shown by te# &nd the middle pair of columns. The
columns are marked with specific patterns wherécadrand horizontal lines refer to A’s and
B’s outside option respectively, the grid patteyralf of the production, and diagonal lines to

the residuals, i.e., the difference between taifihat and the opponent’s outside option.

12 Note that the implicit depreciation rate is 100&4he futureis condensed to only one period (period 2) in our
model economy.
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Figure 2.1: Solution to Bargaining with Outsidetiop — Case 1

Figure 2.1 (equation 4.1, line 1) represents thstrfaxvorable case: The utility that A and
B experience from a division of the production afpy=n,y+7zy=1y+1y, exceeds the
utility of both respective outside options;d and b+d. Therefore, A and B agree on the
common production and, due to equal marginal banggicosts, on an equal split the output.

By the bargaining agreement, both individuals cemaase their utility level.

25
[ Resources A
20 - B Resources B
*g 151 @ Half of Production
D )
2 10 B Half of Production
.5
5 1 Outcome A
B Outcome B
0
A B A B A B
Resources Production Outcome

Figure 2.2: Solution of Bargaining with Outsidet@p — Case 2

In the intermediate case (figure 2.3 / equation kh#& 3), the utility of half of the

production exceeds only the utility of individualsfoutside option,u(% y)> u(a—d), but not

the utility of individual B’s outside optionu(% y)< u(b+d). Therefore, individual B stays
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with her® outside option(b+d) whereas individual A receives the residyat|b+d]. Of
course, individual A will only accept the residuak long as he is not better off with his
outside option,u(y -[b+d])=u(a-d)). Otherwise, also individual A will prefer his side
option (as shown by figure 2.3 / equation 4.1, B)eThe latter is the least favorable case

where neither A nor B is able to increase the otilityuby a bargaining agreement.

25
M Resources A

. 20 B Resources B

HE Half of Production
B Half of Production

Utility Units
|_\
o

[ Outcome A
B Outcome B

A B A B A B
Resources Production Outcome

Figure 2.3: Solution to Bargaining with Outsidetiop — Case 3
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- 20 A B Resources B

E Half of Production
M Half of Production

Utility Units
H
o

[ Outcome A
S Outcome B

A B A B A B
Resources Production Outcome

Figure 2.4: Solution of Bargaining with Outsidet@p — Case 4

13 Despite of our island example (“Robinson and Rrijlave use feminine pronouns for individual B.
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Figure 2.4 (equation 4.1, line 4) shows the casposite to figure 2.2 (equation 4.1,
line 2). Here, individual A is better off with hautside option, and individual B might want to

accept the respective residual.

Resuming the description of our model economy, ae see that the expected utility, as
defined by equation (2), mainly depends on thredofa: the resource endowment, the
production technology, and the bargaining powemédneral, an individual's expected utility
will increase with its share of resources becaulse ghare of resources determines the
individual’s outside option. However, as productistiechnically specific and resourtéare
not fully substitutable one against each othergiken total amount of resources will lead to
a high production level when it is equally disttiked among the two individuals. More
precisely: The more the relative endowment of reseai fits to the individuals’ relative
output elasticity, the higher the production levidlis characteristic of our model accounts for
the possibility that the benefits of a technicatipre efficient production may — mbsolute
terms - overcompensate the potential loss of bairggipower, caused by a less favorable
endowment. In other words: An individual’'s expectgiity is not necessarily monotonically
increasing with his or her initial share of res@s;anstead, a smaller initial share of resources
may locally be associated with a higher expectddyutin this case, it is rational for a well-
endowed individual to voluntarily donate resourdespoorer opponents. The receiving
individual will not reject as he or she is bettéfirtban without donation (as we will see in the
next section). Accordingly, our two-period “interiporal” economy is characterized by a
seemingly fair and altruistic behavior, although individual preferences are |gokelf-
centered. This noteworthy result is due to the model’'s chimastic of future social

production.

3. Measuring Fairness and Efficiency

In the last section we have explained that a simpdel economy with a merely two-period

“intertemporal” structure and quite common and pible assumptions on the production

14 Note that the production output depends on thetinpspecific human capital developed from resesrc
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technology can generate a (seemingly) fair anduiattc behavior, although the decision-
making individuals behave strictly according to ttumcept of the self-centered and rational
homo oeconomicusMore important, the model gives us the opporiund study which

effects changes in the ‘deep parameters’ have ®@tmtbh magnitudes of interest: fairness and

efficiency.
30 .
|
|
25 - :
| — A's Expected
1 Utility
2 201 |
= I — B's Expected
- I Utility
? 151 '
© I ——— New
:-’_ : Equilibrium
w10 .
: ------ Corresponding
I Distribution
5 |
Donationd’ :
0 >
100 90 80 70 60 50 40 30 20 10 O
A's Share of Initial Resources (100 Units = 100%)

Figure 3.1: Measuring Donation

To facilitate the understanding of the measurdsiafiess and efficiency that we are going
to apply, we first describe the model outcome thvat receive for plausible parameter
valueg®. Figure 3.1 shows how the expected utility of wdiial A and B depends on their
share of the total initial endowment, which we assuo be 100 resource units. The shares
are expressed in terms of A’s initial resources¢asa), implying that individual B is

endowed with the rest of the total resources.

A’s expected utility, shown by the bold curve highest if he owns all (i.e., 100 units) of
the initial resources. In this case, A is bestifdfie stays with his endowment and does neither
donate nor invest his resources for a common ptaducWith a decreasing share of

resources, A’s expected utility is (initially) aldecreasing. With A’s share decreasing further,
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his expected utility starts to grow again, as, theoth individuals benefit from common
production. A’s expected utility is increased up aolocal optimum, from where on his

expected utility decreases down to zero and zetialinesources, respectively.

B’s expected utility is represented by the thinveult develops in the opposite way of A’s
expected utility. It is highest when A’s share bé tresources is zero, and lowest when A’s
share is 100%. Due to common production, also Bjseeted utility is hump-shaped for
moderate distributions. B’s local utility maximuim generally associated with a resource

share of A equal or smaller than at A’s own locakimum®®

The dashed vertical line stresses A’s local utiitgximum. For a share of initial resources
(moderately) higher than at his local maximumsitoptimal for A to donate the exceeding
resources to B. Individual B will accept the doaoatas, thereby, also her expected utility is

increased. Therefore, we refer to A's local maximasrinew equilibrium®’

With respect to A’s expected utility, the resoudtgtribution marked by the dotted vertical
line corresponds to the one at the ‘new equilibtiubespite of a different relative resource
endowment, both distributions are associated witequal expected utility of A® Therefore,
we call the distribution indicated by the dottedtial line ‘corresponding distribution’. It is
incentive-compatible with the highest possible dammato B, which is represented by the
length of the arrow. We label the highest possdn®unt of donated resources as donation
and, in doing so, distinguish it from lower donatievels associated with lower initial

resource shares of A. For our further analysisyligfocus on donatior’.

!5 Details of the parameterization are described katen this subsection.

'® Note, also, that the two corresponding kinks, eissed with a very small initial endowment and lexpected
utility of A and B, respectively, enclose the encdo@nt distributions where (at least) one individbahefits
from production. In contrast, the high utility kimkstressing the non-monotonicity in A’'s and B’pested
utility, confine the endowment distributions witbth individuals being better off with production.

" Due to the symmetry characteristics of our moae, abstract here and in the following from resource
distributions that are located on the right-hardk sif B’s local optimum. Similarly, we implicitlyghore the
small range of distributions confined by A’'s and Bis local optimum in which neither individual A no
individual B has an incentive to donate.

18 Note that the vertical lines intersect the bolaichlcurve at the same level (expected utility 6521ynits).
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Figure 3.2: Measuring Output and Welfare

Figure 3.2 shows how production outpuind welfare depend on the relative initial
resource endowment. We define welfare as the suAisond B’s expected utility. Again,
the vertical lines show the ‘new equilibrium’ andhet ‘corresponding distribution’.

Donationd’ is represented by the arrow

For the calibration procedure, we generally follte methodology of Kydland and
Prescott (1982 but do take stylized values when it is requiredtty logics of the model.
We take the coefficient of risk aversion to fie-y) =0.  57@he time preference factor

£ =0.966 (both, Hess 1993, p. 715), and the returns ofescatl. The partial output

elasticity we take ag = 0.because it is a priori plausible to assume anlgayoductivity of

19 For the matter of clarity, we mention again thaidarction only takes place if at least one of taviiuals is
better off with production than with his or her sidie option. The respective area is confined bythekinks
in the welfare curve. Insofar, figure 3.2 only slsopotential production output outside the kinks, where
production does not take place. However, this mfation is only of theoretical relevance as a lgnakimum
in A’s expected utility (i.e., the ‘new equilibridjronly exists if both (and not only one of thefliniduals are
better off with production than with their outsidgtions. Similarly, in the case of the ‘correspari
distribution’ production generally takes place fplausible parameter values. Additionally, we coesid
showing the potential output to be more plausiliiant to replace it by zero production or the sum of
endowments where no production takes place. In Gase, the welfare measure is not affected by these
considerations. It doasot build onpotentialoutputbut onactualexpected utility.

2 For an overview, see Cooley (1995).

2L Note that we use a notation different from He<9@).
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individual A and B?® Then, we choose the technology parametesuch that the sum of A’s
and B’s utility from the consumption of the puresoarces is equal to the sum of their
expected utilities when A is endowed with 90% andiBh 10% of the resources. This is, in
our opinion, a proper substitute for an equilibrisondition, which we apply to the case of a
highly disproportionate initial distribution, weeamterested in. As already mentioned above,

the marginal bargaining costs are assumed to bal,aqu=r;.

40% 35%
+ 33%
30% i8558 8858 aaaaaaa
®
S 2 1 31%c |—8—AO
(= Ahhhhhhhihhihhhhihihiii 0 utput
a c
5 G20% -% A Welfare
= O
S5 = + 29% < —h— i !
% % S Donation d
O =Z10% +
+ 27%
0% ————————————————————+— 25%

Varied Parameter: none

Figure 4.1: Effects of ‘Parameter Change’ on Dmma(Baseline Parameterization)

Now, we are going to explain the evaluation procedhat we will apply in the following
section: To identify the effects of time, risk, apbductivity on fairness and efficiency, we
vary the coefficients of time preferengg risk aversion(1-y), and partial output elasticity

by plus/minus 3%. Figure 4.1 shows our main toolisualize these effects. The abscissa, in
principle, describes the variation of the respecfivoduction/utility parameter (however, the
parameters are kept constant for the pure mattexpifanation). The triangled line displays
how donatiord’ ?® (as percentage of the total resources) is affetigdthe parameter
variation. Donatiord’ refers to the second ordinate and we take it asn@ain measure of
(seemingly) fair behavior. The squared line anddineled line refer to the first ordinate and

show to which degree output and welfirre increased by donatidh i.e. by the shift of the

22 As mentioned above, the sum of initial resoursasormalized to 100 units.
2 See, figure 3.1.
% See, figure 3.2.
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relative initial resource endowment from the ‘cepending distribution’ to the ‘new

equilibrium’. Both, output and welfare, we takeiadicators for the economic efficiency of

A’s behavior.
51 170
49 + 1 168
V S e wr’ wr’ v wr ' wy' war’ wey' v’ wr’ wv way' v’ wev’ wmy’ wr’ wmy war' Y

o
© | o» Bn BN e Bn B BE Be Bn BR Bn By B me e me mn mn ae |
=471 1 166 Welfare
= 3 |—*—B's Share
) 5
CSU 45 + 11640 L Output
%)
"
m 43+ 1 162

e e T — 160

Varied Parameter: none

Figure 4.2: Effects of ‘Parameter Change’ on Newildorium (Baseline Parameterization)

For the matter of robustness, we accompany oureualuation tool by a second one: The
abscissa of figure 4.2, again, describes the vamiaof the parameter of interéSt.The

'28 is affected by the parameter

triangled line in figure 4.2 shows how the ‘new #iQuum
variation. Note that figure 4.2 describes the ‘nequilibrium’ from individual B’s point of
view, i.e. in terms of B’s new share of resourci#sradonation. B’s new share is our second
measure of fairness. The squared line and theedilate display the output and welfare level
associated with B’s new share (i.e. with thew equilibrium’)?” Note that in figure 4.2 the
triangled line (B’s share) and the circled line lfare) refer to the first ordinate and the

squared line (production) to the second ordinate.

% Again, we keep the parameters constant, heréhéopure matter of explanation.
% see, figure 3.1.
" See, figure 3.2.
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Figure 4.6 (right): Effects of Parameter Chang&\@ifare

In addition to the two major evaluation tools, weply figure 4.3-4.6 as auxiliary tools.
Their purpose is to provide more details on anddimplement the results shown by the two
major tools. Figure 4.3, 4.4, and 4.6 display Apected utility, total production and welfare
depending on A’s initial share of resources (alssjisFigure 4.4 and figure 4.6 also show the
‘new equilibrium’ (right vertical line) and the ‘caesponding distribution’ (left vertical line).
All curves and lines are tripled. The solid curiedl shows the values for the standard
parameterization, whereas the dotted and the dastmeat/line refer to a reduction and
increase of a specific parameter by 3%, respegtiieFigure 4.5 is organized similar to
figure 4.1 and 4.2. The abscissa, again, showpdhameter variation. The dashed line shows
the share of B that is optimal for A, i.e., thevnequilibrium’ in terms of B’s share. Note that
this share is not optimal from B’s point of viemstead, B’s optimal distribution is shown by
the dotted line which (as the dashed one) referthéofirst ordinate. As B would like to
achieve a distribution optimal for her, we intetptbe dotted line as B’s aspirated
distribution. The solid line, referring to the sadoordinate, displays the difference between

B’s aspirated and B’s actually received share sbueces.

Here, we show an arbitrary parameter variation feasons of pure demonstration. @ is a hypothetical
parameter.
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4. Results

In the previous section, we have described hownibdel gives rise to a seemingly fair but
individually rational and purely self-centered beioa of A, how we calibrate our model, and
how we are going to analyze the impact of timegnegice, risk attitude, and productivity on
fairness and efficiency. Now, we start with thisalysis carried out by the variation of the

respective parameters.

4.1  The Impact of Time Preference

40% 35%
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1 31%©
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A Welfare

—a— Donation d'

N
Q
>
I
T

T 29%

Donation

Output-Change
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o
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T 27%

— 25%

Varied Paramete B

Figure 5.1: Effects of Time Preference on Donation

Figure 5.1 shows the impact of time preference emationd’ and the change of output
and welfare. If the time preference factfr increases from 0.937 to 0.995, i.e. if the time
preferencalecreasesdonationd’ is increased from 28.5% to 32.8% of the total veses. At
the same time, the additional output due to donatiarises from 27.54% to 33.42%, the

additional welfare from 15.20% to 19.46%.
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Figure 5.2 supports the results of figure 5.1. aliph the effects are quantitatively less

striking, the decreasing time preference also catlsethree variables to rise: B’s share from

47.40 to 49.70 units of resources, output only fi#6.42 to 166.65 produced units of goods,

and welfare from 42.92 to 43.60 utility units.
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Figure 5.3 shows that an increase of the time prate factor[ (a decreaseof time
preference) turns A’s expected utility curve comtieckwise in its productive, hump-shaped
area. Accordingly, the ‘new equilibrium’ distribah is shifted in favor of B (figure 5.4). The
associated rise in expected utility shifts the fesponding distribution’ to the left which
further increases donatiah. Whereas the production level is mainly incredsgdthe shift of
the ‘new equilibrium’, welfare is additionally ireased for resource distributions close to
equality. Most important, a decreased time prefsgedoes not only improve B’s actual
outcome but also reduces her aspiration level, her. optimal share. As a consequence, B’s

aspiration-outcome-spread shrinks towards zerord.6).

4.2  The Impact of Risk Aversion
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Figure 6.1: Effects of Risk Aversion on Donation

As Figure 6.1 shows, the effects of risk aversiandonationd’ and related measures are

small. If risk aversion increases (frop= 0. 41 y =0.443), donationd’ is decreased from

30.7% to 30.6% of the total resources. Accordingigditional output due to donatiaii
shrinks from 30.38% to 30.09% and additional welftiom 17,58% to 16.64%.
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Figure 6.2 even strengthens the results of figute A variation of risk aversion leaves
B’s share of the resources (48.6 units) and thputdevel (166.58 units) unaffected. Only,

and not surprisingly, welfare is reduced from 44d9@1.82 utility units.
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How can we explain the results shown in figure &t 6.2? As we see from figure 6.3,
6.4, and 6.6, a change in risk aversion has no egu®ces on the ‘new equilibrium
distribution’ and on the production level. A smalkardly detectable shift of the
‘corresponding distribution’ (left vertical line iiigure 6.4 and 6.6) to the right side results in
the slight decrease of donatidhand the associated additional production and weelées
described above (figure 6.1). Only expected utilibdividual and common, is significantly
decreased by an increase of risk aversion. B'sat#pm and actual outcome is not affected by

the level of risk aversion (figure 6.6).

4.3  The Impact of Relative Productivity
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Figure 7.1: Effects of Partial Output Elasticity Donation

By changing the partial output elasticity, we aoéing to measure the impact of the relative
productivity of individual A and B. Figure 7.1 shewthat donation’ is decreased from
32.1% to 29.2% of the sum of resources when A’siglanutput elasticity increases (from
a =0.485 to a =0.515), i.e., when B’s relative productivity decreaSeghe reduction of

donationd’ causes a decline of additional output (from 33.16%7.49%) and welfare (from

18.80% to 15.53%).

2 Note that B’s partial output elasticity s —a with o =1 kept constant, here.
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In respect of the fairness measures (donatioand B’s share), figure 7.2 supports the
results shown in figure 7.1. As A’s partial outpeltsticity increases, B’s share of total
resources shrinks (from 50.1 to 47.1 of 100 inljotdoteworthy, the associated welfare level
remains (nearly) unchanged at 43.28 utility Uflitue to the Cobb-Douglas-production-
function, the output curve is slightly U-shaped. &ihihe partial output elasticity is increased,
the production outcome varies from 166.66 unitsh8&.58 units fora = 0.back, again, to

166.66 units of produced goods.
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Figure 7.3 (left): Effects of Partial Output Biagy on the Expected Utility of A
Figure 7.4 (right): Effects of Partial Output Eiagy on Production

=
©

% The welfare curve is — to a minimal degree — Upslta The sum of expected utility is 43.28 for uracand
43.27 units for equal partial output elasticitiécand B.
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The results from figure 7.1 and 7.2 easily can)yg@aened: Figures 7.4 and 7.6 show that
A’s local optimum (‘new equilibrium’ after donatipns shifted to the left, i.e., towards a
higher share of resources for A, when his relatm®ductivity is increased. The
‘corresponding distribution’ (left vertical lineA’s expected utility (figure 7.3), production,
and welfare are not or only to a minor degree &fikdoy the partial output elasticity.
Therefore, both measures for fairness but only @inthe two measures for output and for
welfare (respective changes due to donatignare changed considerably. The aspiration
level of B and also the actual outcome for hemmglger, the higher A’s relative productivity
is (figure 7.5).

5. Discussion

What can we learn from our model? Our model preditat the (seemingly) fair behavior and
the time preference of individuals are interdepetigte linked. If the donator, the
economically advantaged individual A, is more inwat, his behavior shows to be less
friendly and generous. Similarly, the donation-reice, economically disadvantaged
individual B wishes to end up with a higher amowftresources, her aspiration level
increases, if also she is more impatient. Accoigirg general rise of time preference leads to
higher social tensions as the material aspiratiohéndividual A and B are going to be

increasingly incompatible.

Higher social tensions due to a higher time prefegeare indirectly supported by
experimental evidence (Guth et al. 2005): If, asytreport, individuals care more about own
than about others’ delays, other-regarding but-caitered individuals can be expected to

compensate the loss of utility from delays by higineaterial aspirations. Furthermore,

-24 -



Guth et al. (2005) report a strong positive cotiefa between time preference (“delay
aversion”) and individuals’ self-centeredness ia défiocation of social delays (own delays vs.
others’ delays). From this, in our opinion, we c¢afer that material self-centeredness and
time preference are non-negatively correlated dk agpredicted by our mod&l.Of course,

further empirical research on this topic is needsdGiith et al. (2005)’s findings refer to a

specific experimental context.

Interestingly, risk aversion does not (considerplohyerfere with fairness in our model.
Risk aversion does only affect expected utilitydamelfare) which, in turn, has a small
impact on one of our fairness measures (donatipnFrom Gith et al. (2005)’s findings,
which are for risk attitudes similar to those foneé preference, we infer, arguing as above,
that the relation of self-centeredness and risksiwe can be expected to be non-negative.
However, increasing social tensions due to a higiskraversion, to be expected as well, are

not predicted by our model.

Fairness and efficiency are positively related un model. If individual B’s partial output
elasticity’? is increased, individual A is more generous to.HBo the same degree,
individual B experiences more generosity, she etgpec This means that both sides
symmetrically agree on an achievement-orientedonotf fairness. Hence, a change in
relative productivity does not affect the wedgenaditerial aspirations (figure 7.5). Note,
however, that relative productivity does only irhce the degree of the (seemingly) fairness

and should not be mixed up with purely selfish v&bra

In general, we see that — independently of theedaparameter - our main measure of
fairness (i.e., donatiod’) always points in the same direction as our masasures of
efficiency (i.e., additional production output aadditional welfare due to donatial’y figures
5.1/6.1/7.1). This result is not in contrast butaklg supported by the second evaluation tool

(figures 5.2/6.2/7.2). More importantly, a positivempact of efficiency on

31 Gith et al. (2005) report that more delay (ank)+iverse people seem to be more kind in the dilmcaf
material payoffs. However, we are sceptical abbig statement (contrasting the result in respecthef
allocation of delay and risk). We are not sure wketthe applied measure of material kindness (vaten
price (willingness to accept) for the prospect of equal (undelayed, riskless) payment to the biddwet
another person) is unambiguous: According to thgegmental design, a higher reservation piicereases
the bidder’'s own expected payoff (in the empirigaklevant range (reservation pr@9€)). Therefore, a
higher stated reservation price does not necegsatflect a kind behavior but might be caused byeju
selfish motives and/or a more intensive reasonfriptay- (and risk-) averse people.

32 Of course, figure 7.1 and 7.2 show — for the matfeconsistent presentation - the result from pént of
view.

.25 -



fairness (kindnesd) finds a broad experimental support (Andreoni anesterlund 2001,
Bolle and Kritikos 2001, Andreoni and Miller 2002harness and Rabin 2002, Cox 2004).

Resuming the results, we find that our stylized etasl plausible in the light of empirical
findings (to a lesser degree for the role of risieraion). Therefore, we consider it as an
interesting theoretical benchmark for further enegirstudies in this field of research.

6. Conclusions

We have built and evaluated an economic model @ithdividuals and 2 periods, the latter
representing present and future time. The 2 ind&fsl are free to donate resources to each
other in the present period, whereas they migheltae opportunity to join for a common
production in the future period. The output of coomrproduction is divided according to
standard bargaining theory. We have been able ¢av ghat in our stylized but plausible
model individuals have incentives to behave in taamy self-centered way although they are
individually purely selfish and rational.

Furthermore, we could show that in our model timefgrence matters for the (seemingly)
fair behavior. With increasing time preference, attaged people (i.e., individual A) tend to
be less generous, whereas the aspiration of digtatyed people (i.e., individual B) increases.
A rise in the time preference turns out to be adaiate for the explanation of higher social

tensions.

Risk aversion does not have a major impact onbf@iravior in our model. In contrast, an
increase in productivity is associated with an éase of fairness, independently whether we
vary the coefficient of time preference and the réversion or the relative productivity
(partial output elasticity) itself.

We hope that our study, as it is based onhiti@o oeconomicuassumption and captures
fair behavior as an endogenous outcome, can helmd®ase the acceptance of other-
regarding concepts in a broader area of economics.

% Note that the cited experimental studies repaat thnon-negligible fraction of subjects is willibg accept
even less money than their counterpart if thisdases the total sum of payoffs. This extreme degfee
kindness/altruism is remarkable as it conflictswtiteories of inequality aversion. For a differerperimental
finding on efficiency and inequality aversion, $&éth et al. (2003).
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