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ABSTRACT
Utility theory is a pivotal concept in economics that provides insights into how an individual is motivated to 
act under budget constraints. The main assumption of this theory and the entire field of economics is that 
a rational human being and an individual derive utility from the consumption of goods and services under 
given budget constraints. The aim of this article is to explore these fundamental assumptions and introduce 
a new theoretical framework for deriving utility, which is termed the “utility of sacrifices”. Various methods 
were employed in the study, including a review of existing literature, an analysis of prevailing theories, and 
observations in real-world scenarios. The results show that, through observations, a “rational” human being 
derives utility from both consumption and voluntary sacrifices. Therefore, in conclusion, it is proposed that 
the total utility of an individual is the sum of these two components. This theoretical framework provides a 
more comprehensive understanding of human decision-making and behavior in economics. It also provides 
novel insights for future research and applications in economics.
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ОРИГИНАЛЬНАЯ СТАТЬЯ

Полезность потерь: усовершенствование 
теории полезности

А. ДжиСи
Университет Трибхувана, Катманду, Непал

АННОТАЦИЯ
Теория полезности является ключевой концепцией в экономике, которая дает представление о том, как 
человек мотивирован действовать в условиях бюджетных ограничений. Основное предположение этой 
концепции и всей экономической теории состоит в том, что рациональный человек получает полезность 
от потребления товаров и услуг при заданных бюджетных ограничениях. Цель этой статьи состоит в том, 
чтобы исследовать это фундаментальное предположение и представить новую теоретическую основу для 
описания полезности, которая названа автором «полезность потерь». Для исследования использовались 
различные методы: в основном обзор существующей литературы, анализ общепринятых теорий и на-
блюдения в реальных сценариях. Результаты анализа показывают, что, согласно наблюдениям, «рацио-
нальный» человек извлекает пользу как из потребления, так и из добровольных потерь. Поэтому автор 
делает вывод, что общая полезность индивидуума представляет собой сумму этих двух составляющих. Эта 
теоретическая основа обеспечивает более полное понимание процесса принятия решений и поведения 
человека в экономике. Это также дает новые идеи для будущих исследований и приложений в экономике.
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Introduction
Utility theory has been the foundation of eco-
nomics, especially in microeconomics, which 
is the key to behavior and decision-making [1]. 
The economists of the early 18th-century tried 
to find out why an individual acts in a certain 
pattern [2]. Jeremy Bentham was an English 
philosopher who introduced the utility con-
cept into social science in 1789 [3]. Utility is 
the reflection of an individual’s value or pref-
erence [4–7], which generates pain and pleas-
ure in an individual from their action [8]. In 
the early stages, economists used utility the-
ory to explain mainly two concepts — ​demand 
behavior and to justify or amend an economic 
policy [9]. It is, in the simplest terms, satisfy-
ing desire [10]. Under the Homo Economicus 
concept, utility has been considered a char-
acteristic feature of an individual [11]. Frish 
(1926–1971) attempted to establish a quanti-
tative definition of utility using an axiomatic 
representational theory of measurement [12]. 
Furthermore, economists have explained that 
utility comes from consumption [8, 11, 13–15]. 
There is another school of thought that as-
sumes utility is generated from attributes of 
the product instead of the product itself [16]. 
There is still an ambiguous attitude towards 
utility among economists [8]. Nonetheless, 
there is no disagreement that whether utility 
comes from products or attributes, the final 
process is consumption. However, an individ-
ual gets some level of utility from voluntary 
sacrifices, which have not been mentioned 
or explained in the traditional utility theory. 
Therefore, incorporating this component into 
the theory makes it more realistic. Nonethe-
less, another dimension, utility as time, was 
also proposed [17]. It is important to note that 
utility maximization drives choice behavior 
and perceived value is about the trade-off be-
tween benefit and sacrifice [18].

Traditional utility theory
Historically, there have been two approaches 
to utility theory: the cardinal approach and 
the ordinal approach. The fundamental dif-
ference between these two approaches is 
the measurement of utility. The cardinal ap-
proach assumes that utility can be quanti-
fied and proposes a unit of measurement, util. 

However, the ordinal approach assumes that 
utility is a subjective concept that cannot be 
measured but can be compared.

The traditional utility theory makes several 
assumptions. The first assumption is the ration-
ality of an individual. It means an individual 
has full capacity to properly process the avail-
able information [19]. Under this assumption, 
an individual is supposed to maximize his or 
her utility subject to a given budget constraint. 
Furthermore, to be a “rational” individual, one 
must be selfish, and utility is obtained through 
the consumption of goods and services. How-
ever, it is well-acknowledged that rationality 
has diverse manifestations [20]. Further, ration-
ality has cognitive and axiological dimensions 
beyond instrumental and utilitarian functions 
[21].

Secondly, marginal utility is diminishing 
[22]. That means each additional unit of con-
sumption produces less utility. Thirdly, the 
total utility of a basket of goods depends on 
the quantity consumed. Early versions of the 
theory assumed that utility was additive. In 
the cardinal approach, another assumption is 
the constant utility of money. In the ordinal 
approach, a diminishing marginal rate of sub-
stitution is adopted. Further, the assumptions 
of consistency and transitivity of choice are 
also added.

In the cardinal approach, if we consider a 
simple model consisting of a single commod-
ity and a single individual, an individual tries 
to maximize the difference between his utility 
and his expenditure:

		           �–� ,x xU P q  � (1)

where U is the total utility and is a function of 
the quantity consumed.

Similarly, xP  and xq  are the price and quan-
tity of the commodity x, respectively. It also 
represents the budget constraints of an indi-
vidual:

		          ( ).xU f q=  � (2)

In the ordinal approach, given the money 
income (Y) of an individual and the market 
price of the commodities ( )iP , the consumer 
tries to maximize his or her utility (U).
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	            Maximize ( ),iU f q= �  (3)

where i = 1, 2, …n,
subject to

		          
.

n

i i
i

q P Y=∑  � (4)

Proposed new theoretical framework
Nowadays, the utility concept is more impor-
tant than ever [8]. Therefore, it demands a 
better understanding. Traditionally, it is as-
sumed that utility is derived from consump-
tion. However, it is easily observable that an 
individual does not only get his or her utility 
from the consumption of goods and services. 
Rather, an individual also gets utility from 
voluntary sacrifices.

Let us discuss an example. Consider an eco-
nomically active person working hard for his 
livelihood. He works and earns money for his 
family, which consists of a wife and a child. For 
dinner, he brought three slices of pizza and 
three cans of drink — ​one for each. Suppose 
he spent all his earnings. While sitting for din-
ner, the child was hungrier, and after finishing 
his slice of pizza, he asked for more from his 
parents. There is no chance to get more pizza 
for their child. The parents, either one or both, 
must sacrifice some pieces of pizza from their 
slices and feed them to their child.

In the aforementioned case, either or both 
parents have not been able to consume their 
intended portion of the pizza. More clearly, 
they are consuming less than equilibrium, that 
is at the tangent of the budget line on the in-
difference curve. For simplicity, let’s consider 
that the father provides an extra pizza to his 
child from his slice. Based on traditional utility 
theory, the father must have a lower level of 
utility than he ought to have since his expected 
consumption was higher than what he actually 
has. In traditional utility theory, a decrease in 
utility is equivalent to a decrease in satisfac-
tion. If this is true, the father must have some 
kind of bad feeling about his sacrifices. How-
ever, in reality, in such a case, the father would 
not be less happy or less satisfied because he 
could not have the expected amount of con-
sumption under the given budget constraint. 
Rather, he would be at least as happy as if he 

had consumed at the initially expected level 
of consumption.

Consider another instance of any couple 
living in a relationship. In a healthy relation-
ship, people do share. By sharing, individual 
consumption is reduced. However, the utility 
does not decrease when compared to the state 
in which all initial endowments are made by 
oneself.

Not only the sacrifices for the family but also 
for an unknown person will have some utility 
if the sacrifices are voluntary actions. For in-
stance, if you are coming out of the store after 
purchasing some cookies and you encounter a 
hungry bagger asking for some food. In such a 
case, you may give some pieces of cookies to 
the bagger or may not. It is purely a voluntary 
action. If you provide some cookies to the bag-
ger, in such circumstances, the expected utility 
you are supposed to derive from the consump-
tion will be reduced. However, your total utility 
would not be reduced. That means the sacrifices 
are also creating some sort of utility for you.

The aforementioned three cases indicate that 
an individual may derive utility from sources 
other than the consumption of goods and ser-
vices. Rather, it is also generated through vol-
untary sacrifices. Therefore, the equation for 
total utility can be extended as follows:

  
( ) ( )

1

� ,� �– �–� � ,
i

x y iTotalUtility f x y I P x P y f S
 

= λ + +   ∑  �(5)

where f(x, y) represents a utility function, λ  is 
the Lagrangian multiplier, Px represents the 
price of an x commodity, Py represents the  
 
price of an y commodity, and 

1

i

iS∑  is the sum 
of all sacrifices.

Alternatively, we can rewrite the equation 
(5) as follows:

         
� � �

� � ,

Total Utility Utility fromconsumption

Utility from sacrifices

= +
+  � (6)

which an individual tries to maximize.
Similarly, assuming utility is an ordinal con-

cept, it can be compared. Further, sacrifices 
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made by different individuals may create dif-
ferent levels of utility. More precisely, the level 
of utility generated from sacrifices to one’s 
family and the level of utility generated from 
sacrifices to the unknown might have been 
at different levels. Therefore, one can assign 
various weights to these sacrifices. Hence, the 
equation (5) of total utility can be updated as 
follows:

                

( )

( )
1

� ,� �–�

�–� � ,
i

x y i i

TotalUtility f x y

I P x P y f w S

=

 
− λ + +   ∑ �

 (7)

here iw  is the associated weight to each i.
Therefore, rather than maximizing utility 

from consumption, a rational individual tries 
to maximize total utility from consumption 
and sacrifices jointly.

Marginality in the utility  
of sacrifices and welfare

The concept of marginality is also important 
for the theory of the utility of sacrifices. In 
the marginality school, diminishing marginal 
utility is the key concept in modern econom-
ics. A voluntary sacrifice generally comes 
from individuals who have at least some 
amounts of goods and services to consume 
from which one can generate utility.

Assume that an individual is sacrificing his 
or her last unit of consumption to an individual 
who does not have anything to consume. In 
such a case, the utility of sacrifices would be 
less than the utility of consumption by another 
individual as the first unit of consumption. 
This can be demonstrated by the following 
relation:

            ( ) ( ) ( )1 0 2 1 3 2� ��TU x TU x TU x< + , � (8)

here, 0 1 2� �x x x= + .
That is, an individual sacrifices 2x  amount 

from his or her initial endowment 0x , and an-
other individual generates utility by consuming 
it. It is impossible to measure the utility be-
tween or among individuals because of its sub-
jective nature. However, intuitively, at the so-
cietal level, ( )1 0TU x  would be less than the 
summation of ( )2 1 �TU x and ( )3 2�TU x  even though 

0x  is the summation of 1x and 2x . Therefore, 

this concept could be helpful to describe total 
social welfare.

Budget constraints  
and resource constraints

Traditionally, utility theory also assumed 
that there are technically unlimited com-
modities to consume for an individual. It is 
only constrained by his or her budget limit. 
For the simplification of an economy, there 
is nothing to criticize. However, in various 
parts of the world that are basically iso-
lated, there is an extreme scarcity of goods 
and services to consume. For example, in se-
verely food-insecure regions, this might not 
be an issue of budget constraints. Despite 
having money in their pocket and not suffi-
cient food on their plate, they are generating 
some level of utility that needs to be accom-
modated in the utility theory. Further, let us 
assume a severely food-insecure community 
of 100 inhabitants. From the selfish char-
acteristic of a rational human being, every-
one should try to satisfy their hunger. Let us 
assume, the food basket of the community 
can feed 50 inhabitants sufficiently. In this 
course of action, however, instead of feed-
ing sufficiently 50 persons, they are happy 
to sacrifice some food for others and suffer 
from hunger. Such incidences indicate that 
humans are not perfectly selfish, rather they 
are altruistic.

Conclusion
Utility theory has a crucial foundation in 
modern economics, and its importance is 
ever increasing. Making every theory more 
realistic is desirable, and economists always 
try to do so. In the traditional utility theory, 
it is assumed that every rational economic 
agent — ​an individual — ​tries to maximize his 
or her utility by consuming more and more 
commodities under given budget constraints. 
This framework assumes that a rational eco-
nomic agent is selfish, and that his or her 
utility is only derived from the consumption 
of goods and services. However, intuitively, it 
is observable that although humans are ba-
sically selfish, but not absolutely. Further, 
contrary to the traditional assumption that 
utility is only generated from consumption. 
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Nonetheless, it is observable that a ration-
al individual is also generating utility from 
voluntary sacrifices. Furthermore, sacrifices 
from saturated or near-saturated individuals 
to less saturated would generate more util-
ity in society as a whole. Therefore, adopting 
this theoretical framework of the utility of 

sacrifices would make the utility theory more 
realistic. Additionally, this work will con-
tribute to the teaching of basic economics. 
Similarly, it also contributes to the develop-
ment of the neuroeconomics concept of util-
ity preferences as well as the ethics of family 
relationships.
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