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ABSTRACT 
This paper constructs utility function and production function following Buddhist economics. 
It divides the utility into two parts, the utility from outputs done for self-interest and 
outputs worked for public interest. The production of  private outputs uses two factors, time 
spent and financial assets kept for private use. The production of  public outputs combines 
two factors, time spent and financial assets donated for public affairs. Then it finds the long-
run equilibrium or the steady state to maximize the utility. Moreover, it simulates the effect 
of  changing parameters in the functions on the steady states. It discovers that an individual 
maximizes the long-run utility when he or she lives almost extremely either to help people 
or to spend time alone combining with the compensation such that when the individual 
chooses to spend time extremely for other people, he or she must keep financial assets for 
self-interest, in contrast, when the individual chooses to keep the time for self-interest, he or 
she must donate financial assets to public affairs. This study mathematically confirms that 
the principle of  middle path in Buddhist economics truly leads to the maximized utility of  an 
individual.

Keywords: Dynamic optimization; Simulation modeling; Buddhist economics; Microeconomic 
behavior; Utility function

1. Rationale

Buddhist economics teaches the principle of  middle path. An individual will 
reach the ultimate happiness in life when he or she finds the balance of  life. This 
principle contradicts to the concept of  mainstream economics such that an individual 
should consume as much as possible to gain the maximized utility. The contradiction 
distinguishes Buddhist economics to the mainstream one in terms of  how to achieve 
the maximized utility in the long-run. 

While human is said to be a social animal, an individual gains happiness 
from both the things that done for self-interest and public interest. Positive social 
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feedback influences the utility of  human as well as pleasure that an individual 
acquires for himself  or herself.

Under resource scarcity, an individual needs to allocate time and f inancial 
assets in a meaningful and useful way. Nicholson and Snyder [6], Steinemann, 
Apgar, and Brown [7] defined that people cannot do all thing they want because 
they are constrained by the choice of  life such as income and time. The allocation 
can be simply divided into two parts, i.e., the allocations for self-interest and public 
interest. Mainstream economics may prefer the allocations toward self-interest to 
gain maximized utility while Buddhist economics may favor the balance of  the 
allocations following the middle path. 

The debate on happiness is going on even among the mainstream economist. 
Frey and Stutzer [2] call this new field of  knowledge as the Economics of  Happiness. 
Many research works add new knowledge into this field such as Thinley [9], Frijters 
and Mujcic [3], and McGregor [5]. They try to f ind specif ic economic factors that 
make people happy by conducting surveys and data analysis. Moreover, disciplines 
in other fields such as psychology, philosophy, and creative economics combine with 
mainstream economics to shed light into this field. The works of  Coulmas [1], Henry 
and Trobe [4], and Suriya [8] attempted to provide an impression of  this new and 
development in economics. 

So far, there is no mathematical proof  or modeling that ensures the effectiveness 
of  the middle path in order to achieve the maximized utility. The work of  Suriya 
[8] may be the one that tries to illustrate that too much consumption does not yield 
the maximized utility; the best way is to optimize the consumption. This may be 
regarded as a pioneer paper using quantitative economics to describe the middle 
path following Buddhist economics. Unfortunately, the paper is just the theoretical 
development of  utility functions without empirical or simulation results. Therefore, 
it is a challenge for this paper to discover the effectiveness of  the middle path in 
maximizing the utility of  an individual.

The paper will describe the utility function and production function. Then it 
presents the dynamic optimization with the results. Later, it will simulates the 
models by varying the value of  parameters in the functions and observe the effects 
on the steady state. Finally, it will find a conclusion to answer whether the middle 
path following Buddhist economics is a good way to achieve the bliss point of  
happiness.

2. Utility function

The utility function consists of  two parts. The f irst part is the utility from 
output that an individual produces for self-interest. The other part is the utility 
from output produced for other people or public interest. The function displays in 
the form of  the constant elasticity of  substitution (CES) utility function. 
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where U  = utility of  an individual.
 m = output that an individual produces for self-interest.
 w = output that an individual produces for other people.
 C, α, β, ψ  = parameters,

such that  when π is the elasticity of  substitution between m and w.

By this setting of  CES utility function, two outputs are complementary for an 
individual to obtain the utility. Without an output either m or w the utility is zero.

3. Production function

The outputs, m and w, are produced by the CES technology too. In these cases, 
two factors of  production are time and f inancial assets. On the one hand, the 
allocation of  time and f inancial assets for self-interest produces the output that 
serves self-satisfaction (m). On the other hand, the allocation of  time and financial 
assets for public interest produces the output that benefits other people or charity 
(w). Both the time and financial assets are also complementary. Without a factor, it 
is impossible to produce m and w.

where m = output that an individual does for self-interest.
 c = financial assets kept for self-interest.
 k = time spent for self-interest.
 A, λ, δ, ρ = parameters,

such that  when ε is the elasticity of  substitution between c and k.

where w = output that an individual does for other people,
 g = financial assets donated for public interest,
 s = time spent for other people,
 B, γ, θ, ρ = parameters,

and  when ε is also the elasticity of  substitution between g and s.
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The endowment of  an individual consists of  total financial assets (Φ ) and total 
time (ξ). The total time is thus the combination of  time spent for self-interest and 
other people, ξ  = k  + s, while the total financial assets also consist of  the assets kept 
for self-interest and public interest, Φ = c + g.

4. Dynamic optimization

The dynamic optimization aims at the utility maximization of  an individual 
in the long-run. The objective function is the integration of  utility over time. To 
achieve the steady state, the equilibrium in the long-run, this study uses the method 
of  Hamiltonian function.

4.1 Hamiltonian function

The Hamiltonian function combines three parts. First, the objective of  the 
optimization is the utility. In the Hamiltonian function, the integral symbol is 
removed. Just only the utility function is included in this equation. Two constraints 
are the change of  output produced for self-interest over time (m

4

) and the change of  
output produced for public-interest over time (w

4

). The Hamiltonian function is as 
follows.

H  = U  + η(m
4

) + μ(w
4

)

where H  is the Hamiltonian function.
 U  is the utility of  an individual. 
 m

4

 is the change of  output produced for self-interest over time.
  w

4

 is the change of  output produced for other people over time.
 η, μ are the Hamiltonian multipliers.

It should be remarked that the utility function combines the utility f rom m 
and w, 

The constraints m
4

 and w
4

 can be derived as follows.
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4.2 Optimization

The optimization can be done by taking the first derivative of  the Hamiltonian 
function with respect to m, w and all Hamiltonian multipliers. Then set the 
derivatives to be zero. After that, it is possible to find the optimal m, w, c and k. 

Therefore, the optimal m, w, c and k  are as follows.
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4.3 Solutions

The forms of  the optimal m, w, c and k  shown in the previous session are in the 
form of  two variables. The optimal m is in the form of  w and vice versa. The optimal 
c is also in the form of  another variable, k. Moreover, the optimal g is dependent of  
the variable s.

The solutions needs to f ind the optimal c, k, g and s that are independent of  
other variables. These solutions are as follows. The details of  the calculation can be 
seen in the annex.

5. Simulations and results

Once the optimal variables are in illustrated by the explicit function, these 
values are still dependent on related parameters appeared in the formulas. This 
study uses the simulation technique to observe the change of  these values.

To do this, parameters regarding to each variable will be varied within some 
range, e.g., from 0.10 to 2.00 with the increment of  0.10. These varieties will alter the 
steady state when other parameters are fixed.
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5.1 Simulations and results of  the financial assets spent for self-interest (c)

The related parameters, λ, δ, γ and θ in the simulations are presented in the 
production functions:

 and 

The parameters λ and δ are in the production of  the output produced for self-
interest (m) while the parameters γ and θ present for the production of  output 
produced for other people (w). These parameters are crucial in the determinant of  
the activities that an individual should do for the utility maximization in the long-
run. Specifically, λ is attached to the financial assets spent for self-interest, c, thus 
it is expected that the higher value of  λ will lead to the higher value of  c. Next, the 
parameter γ is attached to the financial assets spent for public interest. Therefore, 
it can be expected that the higher value of  γ will push the individual to spend less 
assets for self-interest. However, the effects of  the variations of  δ and θ on c are not 
clear since they are attached to the time but not financial assets allocation. They 
may be viewed as the deviation of  motives. When these parameters are getting 
larger, the relative influences of  δ over λ, and γ over θ will be larger. Then they 
may pull the actions away from c or g respectively. Thus c and g are expected to get 
smaller when these parameters get larger.

The simulation results do not present as they are expected. The relationship 
between parameters and c are non-linear. They are hyperbola as the result shown 
in Figure 1. Considering the ef fect of  λ, the larger λ drives down the f inancial 
assets spent for self-interest. When the parameter is below one, the activity is 
negative while when it is above one, the activity turns to be positive. These are the 
unrestricted results. The restricted ones interpret that the activity is zero when the 
parameter is below one, and the activity is one when the parameter is above the 
unity. This is because the activity is restricted into the positive domain with the 
summation of  the financial assets allocation to be one. The details of  the simulation 
results are presented in Table A1 in Annex 2.

The effects of  γ are also different from the expectation. It raises the financial 
assets spent to self-interest (c). When the values of  this parameter are above one, 
then the activity is positive (unrestricted result) and one (restricted result). In 
opposite, when the values are below one, the activity is negative (unrestricted result) 
and zero (restricted result).

The influence of  δ does not drive the motives of  the individual away from the 
activity, it raises the activity instead. However, when it is below one, the activity is 
positive (unrestricted result) and one (restricted result). On the other hand, when it 
is above one, the activity turns to be negative (unrestricted result) and zero (restricted 
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result). The effects of  θ present in the opposite way of  δ. Instead of  driving up c, it 
pulls down the activity. However c is seen as zero in the restricted result when the 
parameter is below one, and c is one when the parameter is above unity.

The difference between the unrestricted and restricted results may show the 
illusive direction of  the ef fect of  the parameters on the activity. For example, 
while the larger λ drives down the c, it is seen that c is getting larger since it is 
turning from zero to one in the restricted results. Therefore, it must be clear for the 
interpretation here that all the negative effects, no matter they are getting larger 
or smaller, must be zero due to the restriction in reality. In addition, all the positive 
effects, no matter that it is falling or rising, when it is above one, it must be just 
one because of  the natural limit too. Thus, the direction of  the activity is viewed as 
the rise when the activity changes from zero to one, and as the fall when it turns 
from one to zero. 

It should be noted that the extreme value of  zero and one is not allowed by the 
constant elasticity of  substitution (CES) production function. The values will lead to 
the zero output. Therefore, to restrict the value just above zero and a little bit below 
one is 0.01 and 0.99 respectively. These values are presented in tables in Annex 2.

By this interpretation of  the restricted results, the effects of  λ, δ, γ, θ on the time 
spent for self-interest (c) must be clarified again. The larger λ and θ raise c up while 
the larger δ and γ pull c down.

Figure 1. Effects of  varying parameters λ, δ, γ, θ on the financial assets spent for 
self-interest (c). 
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5.2 Simulations and results of  the financial assets donated for public 
interest (g)

Now, it is easier to interpret the results of  the parameters on the financial assets 
donated for public interest (g) as shown by Figure 2. Due to the interpretation of  
the restricted results regardless of  the direction of  the unrestricted results, it can be 
seen that the larger λ and θ drives c down. The parameters that favor g are δ and γ 
instead.

5.3 Simulations and results of  the time spent for self -interest (k)

Turning to the allocation of  time, the larger λ and θ drives the time spent for 
self-interest (k) up. In the opposite side, the larger δ and γ pulls k  down. These results 
are similar to the effect on time spent for public interest and represent in Figure 3. 
It can be noticed that the effects of  λ is greater than that of  θ in this case while it 
is the opposite way in the previous case. It is also the same for the effects of  δ and γ 
such that the effect of  δ is greater in this case but smaller in the previous case.

The results in this section shed light on the trading-off  between two activities, 
the time spent of  self-interest and financial assets donated for public interest. When 
the parameter λ is getting larger, the restricted results of  k  is falling from 0.99 to 
0.01 at the same time that the restricted results of  c is rising from 0.01 to 0.99. This 

Figure 2. Effects of  varying parameters λ, δ, γ, θ on the financial assets donated for 
public interest (g).
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trade-off  presents that an individual must compensate to the society such that when 
he or she keeps the time for himself  or herself, it must be compensated by giving 
f inancial assets to other people. He or she cannot keep both of  them. This is to 
maximize the utility. 

The discussion of  this point may be because human is a social animal. It 
cannot be too selfish to keep both time and financial assets alone. It needs to share 
something to society to gain social acceptance or even reputation. Without positive 
social interaction, human cannot get to the bliss point of  the utility. This is why 
human shares to the society.

5.4 Simulations and results of  the time spent for public interest (s)

It turns to be more interesting to see whether the result in this section will be 
the trade-off  to the financial assets spent for public interest (g). If  the explanation 
that human must gain positive social feedbacks to reach the maximized utility is 
true, the result must show that the larger value of  λ must drive the time spent 
for public interest (s) up. This is because when an individual keeps his or her time 
for self-interest, he or she must compensate to society by the donation of  financial 
assets.

The result in Figure 4 clearly shows that the restricted value of  s is getting 
from zero to one when λ is getting larger. It confirms that when an individual 
enjoys spend time for self-interest, he or she must compensate to society by sharing 

Figure 3. Effects of  varying parameters λ, δ, γ, θ on the time spent for self-interest (k).
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the financial assets. Human cannot keep both of  them in order to reach the top of  
the happiness of  life. 

6. Conclusions

This paper constructs utility and production functions following Buddhist 
economics such that the happiness of  life comes from the outputs produced for 
self-interest and public interest. It includes factors of  production as time financial 
assets spent for self-interest and public interest. The functions exhibit the constant 
elasticity of  substitution (CES) properties. 

By the dynamic optimization, it finds the steady state or the long-run optimal 
values of  f inancial assets spent for self-interest (c), f inancial assets donated for 
public interest (g), time spent for self-interest (k) and time spent for public interest 
(s). It can extract these variables into explicit functions that can be calculated 
directly from related parameters, λ, δ, γ and θ which are presented in the production 
functions.

The simulations vary different values of  parameters, λ, δ, γ and θ to evaluate the 
effects of  them on the long-run optimal values of  activities. The simulations show 
both the unrestricted and restricted results. The unrestricted results are the values 
that can be anything regardless of  reality. The restricted results set limits to the 
values according to the natural possibility in reality. 

Figure 4. Effects of  varying parameters λ, δ, γ, θ on the time spent for public interest (s).
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The results show that an individual will maximize his or her utility when he 
or she spends the life almost extremely. The individual will spend time extremely 
for himself  or herself  while leave almost no time for other people, or vice versa. 
Additionally, he or she will extremely keep the financial assets for self-interest and 
donate almost nothing to society, or vice versa. 

However, the reach to the maximized utility, an individual must trade-of f  
between time and financial assets. While he or she enjoys spending time for self-
interest, it is a must to donate financial assets to public interest. In the opposite 
side, while an individual shares the time to public interests, he or she should keep 
f inancial assets for self-interest. This kind of  compensation between time and 
financial assets will raise the utility of  the individual to the maximum.

It is clear from this study that no one can keep both time and financial assets 
for self-interest, and also no one can share both the time and financial assets to 
other people in order to reach maximum of  the happiness. This follows the principle 
of  middle-path in Buddhist economics. Even though the study encourages an 
individual to allocate time and financial assets in an almost extreme way, finally he 
or she must balance time and financial assets such that the behaviors must not be 
too selfish or too generous. Therefore, this study mathematically confirms that the 
principle of  middle path in Buddhist economics truly leads to the maximized utility 
of  an individual.
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Annex

Annex 1. Steps to find the solutions

A1.1 The optimal time spent for self -interest (k)

According to  and ,

it can be written as 

Moreover, when  

and Φ = c + g which implies that g = Φ - c

Similarly, when ξ  = k + s then it can be implied that s = ξ  -  k.

These compositions construct the following equation. 

According to 

Therefore,  when c
4

 and k
4

 are not equal to zero. 

After that, substitute  into it yields the following equation.

which is simplified into this equation.

when  is not zero, then 

Rearrange the terms,
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Then, 

Inserting the outer terms into the brackets,

Combine the terms on the right-hand side, 

Rearrange k to the left-hand-side,

Multiply both sides by minus one,

Extract k out of  the bracket,

Finally, the optimal k can be written as follows:

A1.2 The optimal financial assets kept for self -interest (c)

According to 

Substitute k into c yields the optimal time spent for self-interest (c). 
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A1.3 The optimal time spent for public interest (s)

Additionally, since Φ = c + g where  and  

It can be written as 

Moreover, referred to ξ  = k  + s,   it can be rearranged to k  = ξ  - s.

Substitute k into Φ, 

Inserting the outer term into the bracket, 

Combine the term s on the right-hand side,

Keep only s on the right-hand side,

Therefore, the optimal financial assets donated for public interest, 

A1.4 The optimal financial assets donated for public interest (g)

According to 

Therefore, it can be written as .
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Annex 2. Simulation results by the variation of  parameters in the 
production function

A2.1 Simulation of  the effect of  Lamda (λ)

Table A1. The effects of  the variation of  Lamda (λ) on the steady states.

Unrestricted values Restricted Value

Lamda (λ) c g k s c g k s

0.10 -0.2222 1.2222 2.2222 -1.2222 0.01 0.99 0.99 0.01

0.20 -0.5000 1.5000 2.5000 -1.5000 0.01 0.99 0.99 0.01

0.30 -0.8571 1.8571 2.8571 -1.8571 0.01 0.99 0.99 0.01

0.40 -1.3333 2.3333 3.3333 -2.3333 0.01 0.99 0.99 0.01

0.50 -2.0000 3.0000 4.0000 -3.0000 0.01 0.99 0.99 0.01

0.60 -3.0000 4.0000 5.0000 -4.0000 0.01 0.99 0.99 0.01

0.70 -4.6667 5.6667 6.6667 -5.6667 0.01 0.99 0.99 0.01

0.80 -8.0000 9.0000 10.0000 -9.0000 0.01 0.99 0.99 0.01

0.90 -18.0000 19.0000 20.0000 -19.0000 0.01 0.99 0.99 0.01

1.00 -Inf -Inf Inf Inf 0.01 0.01 0.99 0.99

1.10 22.0000 -21.0000 -20.0000 21.0000 0.99 0.01 0.01 0.99

1.20 12.0000 -11.0000 -10.0000 11.0000 0.99 0.01 0.01 0.99

1.30 8.6667 -7.6667 -6.6667 7.6667 0.99 0.01 0.01 0.99

1.40 7.0000 -6.0000 -5.0000 6.0000 0.99 0.01 0.01 0.99

1.50 6.0000 -5.0000 -4.0000 5.0000 0.99 0.01 0.01 0.99

1.60 5.3333 -4.3333 -3.3330 4.3333 0.99 0.01 0.01 0.99

1.70 4.8571 -3.8571 -2.8571 3.8571 0.99 0.01 0.01 0.99

1.80 4.5000 -3.5000 -2.5000 3.5000 0.99 0.01 0.01 0.99

1.90 4.2222 -3.2222 -2.2222 3.2222 0.99 0.01 0.01 0.99

2.00 4.0000 -3.0000 -2.0000 3.0000 0.99 0.01 0.01 0.99

Source: Simulation using MATLAB.
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A2.2 Simulation of  the effect of  Delta (δ)

Table A2. The effects of  the variation of  Delta (δ) on the steady states.

Unrestricted values Restricted Value

Delta (δ) c g k s c g k s

0.10 2.2222 -1.2222 -0.2222 1.2222 0.99 0.01 0.01 0.99

0.20 2.5000 -1.5000 -0.5000 1.5000 0.99 0.01 0.01 0.99

0.30 2.8571 -1.8571 -0.8571 1.8571 0.99 0.01 0.01 0.99

0.40 3.3333 -2.3333 -1.3333 2.3333 0.99 0.01 0.01 0.99

0.50 4.0000 -3.0000 -2.0000 3.0000 0.99 0.01 0.01 0.99

0.60 5.0000 -4.0000 -3.0000 4.0000 0.99 0.01 0.01 0.99

0.70 6.6667 -5.6667 -4.6667 5.6667 0.99 0.01 0.01 0.99

0.80 10.0000 -9.0000 -8.0000 9.0000 0.99 0.01 0.01 0.99

0.90 20.0000 -19.0000 -18.0000 19.0000 0.99 0.01 0.01 0.99

1.00 -Inf -Inf Inf Inf 0.01 0.01 0.99 0.99

1.10 -20.0000 21.0000 22.0000 -21.0000 0.01 0.99 0.99 0.01

1.20 -10.0000 11.0000 12.0000 -11.0000 0.01 0.99 0.99 0.01

1.30 -6.6667 7.6667 8.6667 -7.6667 0.01 0.99 0.99 0.01

1.40 -5.0000 6.0000 7.0000 -6.0000 0.01 0.99 0.99 0.01

1.50 -4.0000 5.0000 6.0000 -5.0000 0.01 0.99 0.99 0.01

1.60 -3.3330 4.3333 5.3333 -4.3333 0.01 0.99 0.99 0.01

1.70 -2.8571 3.8571 4.8571 -3.8571 0.01 0.99 0.99 0.01

1.80 -2.5000 3.5000 4.5000 -3.5000 0.01 0.99 0.99 0.01

1.90 -2.2222 3.2222 4.2222 -3.2222 0.01 0.99 0.99 0.01

2.00 -2.0000 3.0000 4.0000 -3.0000 0.01 0.99 0.99 0.01

Source: Simulation using MATLAB.
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A2.3 Simulation of  the effect of  Gamma (γ)

Table A3. The effects of  the variation of  Gamma (γ) on the steady states.

Unrestricted values Restricted Value

Gamma (γ) c g k s c g k s

0.10 1.2222 -0.2222 -1.2222 2.2222 0.99 0.01 0.01 0.99

0.20 1.5000 -0.5000 -1.5000 2.5000 0.99 0.01 0.01 0.99

0.30 1.8571 -0.8571 -1.8571 2.8571 0.99 0.01 0.01 0.99

0.40 2.3333 -1.3333 -2.3333 3.3333 0.99 0.01 0.01 0.99

0.50 3.0000 -2.0000 -3.0000 4.0000 0.99 0.01 0.01 0.99

0.60 4.0000 -3.0000 -4.0000 5.0000 0.99 0.01 0.01 0.99

0.70 5.6667 -4.6667 -5.6667 6.6667 0.99 0.01 0.01 0.99

0.80 9.0000 -8.0000 -9.0000 10.0000 0.99 0.01 0.01 0.99

0.90 19.0000 -18.0000 -19.0000 20.0000 0.99 0.01 0.01 0.99

1.00 Inf Inf Inf Inf 0.99 0.99 0.99 0.99

1.10 -21.0000 22.0000 21.0000 -20.0000 0.01 0.99 0.99 0.01

1.20 -11.0000 12.0000 11.0000 -10.0000 0.01 0.99 0.99 0.01

1.30 -7.6667 8.6667 7.6667 -6.6667 0.01 0.99 0.99 0.01

1.40 -6.0000 7.0000 6.0000 -5.0000 0.01 0.99 0.99 0.01

1.50 -5.0000 6.0000 5.0000 -4.0000 0.01 0.99 0.99 0.01

1.60 -4.3333 5.3333 4.3333 -3.3330 0.01 0.99 0.99 0.01

1.70 -3.8571 4.8571 3.8571 -2.8571 0.01 0.99 0.99 0.01

1.80 -3.5000 4.5000 3.5000 -2.5000 0.01 0.99 0.99 0.01

1.90 -3.2222 4.2222 3.2222 -2.2222 0.01 0.99 0.99 0.01

2.00 -3.0000 4.0000 3.0000 -2.0000 0.01 0.99 0.99 0.01

Source: Simulation using MATLAB.
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A2.4 Simulation of  the effect of  Theta (θ)

Table A4. The effects of  the variation of  Theta (θ) on the steady states.

Unrestricted values Restricted Value

Theta (θ) c g k s c g k s

0.10 -1.2222 2.2222 1.2222 -0.2222 0.01 0.99 0.99 0.01

0.20 -1.5000 2.5000 1.5000 -0.5000 0.01 0.99 0.99 0.01

0.30 -1.8571 2.8571 1.8571 -0.8571 0.01 0.99 0.99 0.01

0.40 -2.3333 3.3333 2.3333 -1.3333 0.01 0.99 0.99 0.01

0.50 -3.0000 4.0000 3.0000 -2.0000 0.01 0.99 0.99 0.01

0.60 -4.0000 5.0000 4.0000 -3.0000 0.01 0.99 0.99 0.01

0.70 -5.6667 6.6667 5.6667 -4.6667 0.01 0.99 0.99 0.01

0.80 -9.0000 10.0000 9.0000 -8.0000 0.01 0.99 0.99 0.01

0.90 -19.0000 20.0000 19.0000 -18.0000 0.01 0.99 0.99 0.01

1.00 -Inf -Inf Inf Inf 0.01 0.01 0.99 0.99

1.10 21.0000 -20.0000 -21.0000 22.0000 0.99 0.01 0.01 0.99

1.20 11.0000 -10.0000 -11.0000 12.0000 0.99 0.01 0.01 0.99

1.30 7.6667 -6.6667 -7.6667 8.6667 0.99 0.01 0.01 0.99

1.40 6.0000 -5.0000 -6.0000 7.0000 0.99 0.01 0.01 0.99

1.50 5.0000 -4.0000 -5.0000 6.0000 0.99 0.01 0.01 0.99

1.60 4.3333 -3.3330 -4.3333 5.3333 0.99 0.01 0.01 0.99

1.70 3.8571 -2.8571 -3.8571 4.8571 0.99 0.01 0.01 0.99

1.80 3.5000 -2.5000 -3.5000 4.5000 0.99 0.01 0.01 0.99

1.90 3.2222 -2.2222 -3.2222 4.2222 0.99 0.01 0.01 0.99

2.00 3.0000 -2.0000 -3.0000 4.0000 0.99 0.01 0.01 0.99

Source: Simulation using MATLAB.
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