
1 
 

A proposal of economic numbers 

Emil Dinga 

Abstract 

The economic process is necessarily characterized by uncertainty, which cannot be managed by 
probabilities as it is the current methodology. As a result, the economic predictions are undermined by 
a necessary imprecision, in their turn. Such a situation is generated, in my opinion, by the fact that, in 
the economic predictions are used real numbers, i.e., punctual numbers. The paper proposes a solution 
in this problem: building and using economic numbers instead real numbers. The economic numbers 
transform, through an algebraic operator, the real (punctual) numbers into economic (interval-based) 
numbers. To this end, the study suggests a methodology to construct such an algebraic operator, based 
on some criteria which are aimed to manage the inherent uncertainty of the future, in the economic 
(social) field.  
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based prediction, interval-based prediction 
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1. Introduction 

Any economic phenomenon1, to the extent that it can be associated with a numerical value, could be 
considered to evolve in a four-dimensional space: 

- a nominal2 dimension (𝑛): addresses the numerical value associated (as a certain quantitative 
measure) to the economic event in case; 

- a temporal dimension (𝑡): is delivered by the time horizon inside which the nominal dimension 
is considered; 

- an intensive dimension (𝑐): is delivered by the calculus degree of the numerical value that 
measures the nominal dimension3; 

- an extensive dimension (𝑒): is delivered by the aggregation degree of the economic 
phenomenon considered which the nominal numerical value is associated with.  

As consequence, a number (for example, a real number) associated or assigned to an economic (more 
general, to a social) event cannot say us too much by itself. We must specify all the four dimensions of 
the economic (social) space within any such an event happens. In the current way to evaluate the 
signification of a number assigned to a given event, only the nominal dimension is considered, because 
only such a dimension appear in front of our eyes. However, especially in the case of deconstructing an 

                                                             
 Emil Dinga is Professor of Theoretical Economics, and Economic Epistemology, senior researcher and supervisor for 
doctoral and post-doctoral programs at Romanian Academy. 
1 In fact, we never face the phenomenon per se, but its particular (spatially, and temporarily) hypostasis, called event. 
2 In what follows, the nominal numerical value of an economic variable will be considered equivalent with the current period 
(by the temporal dimension), with the current period (by the intensive dimension), ad with the individual measuring (by the 
extensive dimension). 
3 To be noted that the incertitude generated by the calculus degree is inversely correlated with the stability of the calculated 
value; in its turn, the stability of the calculated value is directly correlated with the calculus degree (see below a certain 
development of such an idea). 
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economic number (see below some developments of such an idea) in order to understand its 
signification, all the four dimensions must be considered.  

2. On the temporal dimension (𝒕) 

In this paragraph we’ll develop some considerations regarding the effect of the time, that is, of the 
temporal distance of an event4 from the present time, on the signification of a real number assigned 
for measuring a given economic event. 

The future economic event (not happened yet, but possible to happen) are characterized by incertitude. 
By incertitude we understand the present impossibility to decide about the punctual numerical value 
which should be associated with the future economic events. In this sense, our opinion is that the 
incertitude is also the source of the so-called risks: by risk we understand a possibility that an economic 
event has, within the time horizon considered, an associated numerical value which gets out from the 
acceptable marge. A „mirrored” reasoning can be done regarding a past economic event. Indeed, the 
certainty on a past economic (or social, or even natural) event proportionally decreases with the time 
horizon in the past related to the present time. So, generally, the temporal dimension of a number 
indicates us a symmetrical increasing of the uncertainty regarding the given event measured by that 
number to the past, and to the future. Figure 1 shows this double cone of the temporal dimension. 

time arrow (global entropy increasing)

present time

increasing 
uncertainty

on the future

increasing 
uncertainty
on the past

 

Figure 1. The double cone of uncertainty increasing 
Source: author 

For the past events, the problem is to „deconstruct”, based on the below formula for an economic 
number, the nominal number (primary number), but in what follows we approach the future events 
only. It remains, for the past events, to take a separate examination. 

Arbitrarily, we’ll assign for some relevant periods, both for the past and for the future, the following 
natural numerical values, the same for the past and for the future events (table 1). 

Table 1. Numerical natural numbers assigned by periods related to the current period 

 Number of periods5 

1 2 3 4 5 ≥6 
Numerical values 1 2 3 4 5 6 

Source: author 

 

 

 

                                                             
4 Either in the past or in the future related to the actual time. 
5 No matter what periods are considered, with the condition that the chosen period be maintained along the analysis. For 
example, if the base period is the trimester, so 2 periods means a semester, and 4 periods means a year. 
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3. On the intensive dimension (𝒄) 

3.1. Methodological issues 

In this paragraph we’ll develop some considerations regarding the „stability” of a given number, based 
on its „order” of calculus. In fact, we aspire to get something like an „order” of certainty of the 
calculated number, in relation to the degree of such a calculation. Because, in the economic field, the 
same variable, assigned to the quantitative dimension of an event, can has different numerical values, 
we prefer to use the denomination variable instead of the denomination number, when are possible 
misunderstandings.  

To clarify the concept of degree of calculus, firstly we discuss about the stability of a given real number. 
In this context we’ll make the following considerations: 

 a registered number assigned to the quantitative dimension of a given economic event will 
be considered as being anchored only by itself, that is, we’ll say it is of the power 1 of 
anchoring. For example, any nominal number assigned as primitive measure to an economic 
event are of power 1 of anchoring (noted below as (𝑃𝐴/1). For example, the monetary value 
of the GDP (𝑌), or the numerical value of the labour force (𝐿); 

 if a real number is assigned to a given economic event not in a nominal way (as primary 
quantitatively measure) but in a calculated way, which implies two primary nominal 
numbers, then we say it is of the power 2 of anchoring (𝑃𝐴/2). For example, the national 

labour productivity (𝑤) is: 𝑤 =
𝑌

𝐿
. So, if the two variables are noted with 𝑌(1) (that is, 𝑌 is a 

number of power 1 of anchoring), respectively with 𝐿(1) (that is, 𝐿 is a number of power 1 of 

anchoring), and Γ is an algebraic binary relation6 between 𝑌 and 𝐿, then Γ(𝑌(1), 𝐿(1)) = 𝑅𝑌,𝐿
(2)

, 

where with 𝑅 is noted the result of applying the binary relation Γ,  i.e. the result of applying 
an algebraic operator to two nominal (or primary) numbers is of power of anchoring which is 
the sum of the powers of anchoring of the two primary numbers involved; 

 what about the case when to a primary number is applied an algebraic operator, without be 

involved another primary number, that is: Γ(𝑌(1))? In such a case, the power of anchoring is 

not changed (that is, Γ(𝑌(1)) = 𝑅𝑌
(1)

), so the power of anchoring is changed only if another 

number is involved by intermediation of an algebraic operator. In other words, the algebraic 
operator is defined as: Γ: ℝ X ℝ → ℝ, where with ℝ is noted the set of real numbers;  

 generally, the power of anchoring of a number is given by the sum of the powers of anchoring 
of the primary numbers involved in the algebraic operator in case; 

 let’s name, for below: a number with PA/1 as primary number, a number with PA/2 as 
secondary number, the number with PA/3 as tertiary number, and so on. What, now, about 
the case in which a secondary number is related by an algebraic operator with a primary 
number? We have two numbers involved in the algebraic operator, but they are of different 
power of anchoring. It seems logical that the power of anchoring of the result be still the sum 

of the power of anchoring of the two numbers involved, so 3, that is: Γ(𝑥(1), 𝑦(2)) = 𝑅𝑥,𝑦
(3)

. 

So, in the general case: 

                                                             
6 No matter the type of such an algebraic relation or operation between the two variables. 
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Γ(𝑥1
(𝛼1)

, 𝑥2
(𝛼2)

, … , 𝑥𝑘
(𝛼𝑘)

) = 𝑅𝑥1,𝑥2,…,𝑥𝑘

(∑ 𝛼𝑖
𝑘
𝑖=1 )

 

 what about the case in which the same primary variable is measured repeatedly, in order, for 
example, to calculate its average for a number of periods? Firstly, we have a number of 
primary numbers, i.e., of PA/1, related to the same variable. If applied the above formula, 
the power of anchoring of the result of calculation of the average will be very the numbers 
of the registrations of the numerical values of the variable in case, what seems be incorrect, 
because we have to do with the same variable, in a sense, with  a single primary number. In 
the same time, we have more numerical values for the same variable, so the result of applying 
an algebraic operator will increase to some an extent, the anchorage of that variable7. To 
reconcile to each other the two effects evoked, we stipulate that when the same variable, no 
matter which is its power of anchoring, is used, by intermediation of its numerical values in 
different moment of times, to algebraically calculate a second numerical value, then the 
power of anchoring be increased by one unity. For example, if a variable noted with 𝛾 has the 

numerical values in 𝑘 different moment of times, 𝛾(𝑚)(1), 𝛾(𝑚)(2), …, 𝛾(𝑚)(𝑘), then 

Γ(𝛾(𝑚)(1), 𝛾(𝑚)(2), … , 𝛾(𝑚)(𝑘)) = 𝑅𝛾
(𝑚+1)

 

 from an intuitive perspective, the higher the power of anchoring the more stable the number 
in case. 

Based on the above reasoning, we’ll allocate to different power of anchoring of the real numbers, the 
following natural numbers values (table 2). 

Table 2. Numerical natural numbers assigned by the power of anchoring 

 Power of anchoring 

1 2 3 4 5 ≥6 

Numerical values 6 5 4 3 2 1 

Source: author 

3.2. Some illustrations  

In this paragraph well give some examples (theoretical) regarding the power of anchoring or, what is 
the same, of the degree of stability based on the degree of calculus (table 3). 

Table 3. 𝑃𝐴 of „outputs” depending on the 𝑃𝐴 of „inputs” in algebraic operations 

Algebraic operator 
Number of 
variables 

Calculus 
𝑃𝐴 of 

„inputs” 
variables 

𝑃𝐴 of 
„outputs” of 
the operator 

arithmetic average8 of a set of 
𝑘 numerical values 

1 𝑅𝑣1 ,𝑣2 ,…,𝑣𝑘
=

∑ 𝑣𝑖
𝑘
𝑖=1

𝑘
 𝑞 𝑞 + 1 

absolute difference of order 1 1 𝑅Δ𝐼
(𝑣) = 𝑣𝑖

0 − 𝑣𝑖−1
0  𝑞 𝑞 + 1 

absolute difference of order 𝑘 1 𝑅Δ𝑘
(𝑣) = 𝑣𝑖

𝑘−1 − 𝑣𝑖−1
𝑘−1 𝑞 𝑞 + 𝑘 

index of order 1 1 𝑅𝐼𝐼
(𝑣) =

𝑣𝑖
0

𝑣𝑖−1
0  𝑞 𝑞 + 1 

index of order 𝑘 1 𝑅𝐼𝑘
(𝑣) =

𝑣𝑖
𝑘−1

𝑣𝑖−1
𝑘−1 𝑞 + 𝑘 − 1 𝑞 + 𝑘 

                                                             
7 The same can be said about the case: 𝑥𝑡 , which means to use the 𝑥 value, presumed to be of PA/1, to multiply with itself 
of 𝑡 times, so resulting…a number of class 𝑃𝐴/𝑡. 
8 For other kind of average the 𝑃𝐴 has the same value (harmonic, geometric, mobile average, etc.) 
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rhythm of order 1 1 𝑅𝑟𝐼
(𝑣) =

𝑅Δ𝐼

𝑣𝑖−1
0 =

𝑣𝑖
0 − 𝑣𝑖−1

0

𝑣𝑖−1
0  𝑞 𝑞 + 2 

rhythm of order 𝑘  𝑅𝑟𝑘
(𝑣) =

𝑅Δ𝑘

𝑣𝑖−1
𝑘−1 =

𝑣𝑖
𝑘−1 − 𝑣𝑖−1

𝑘−1

𝑣𝑖−1
𝑘−1  𝑞 + 𝑘 𝑞 + 𝑘 + 1 

marginal value of order 1 2 𝑅𝑀𝐼
(𝑣, 𝑢) =

Δ𝐼(𝑣)

Δ𝐼(𝑢)
=

𝑅Δ𝐼
(𝑣)

𝑅Δ𝐼
(𝑢)

 𝑞 𝑞 + 3 

marginal value of order 𝑘 2 𝑅𝑀𝑘
(𝑣, 𝑢) =

Δ𝑘(𝑣)

Δ𝑘(𝑢)
=

𝑅Δ𝑘
(𝑣)

𝑅Δ𝑘
(𝑢)

 𝑞 + 𝑘 𝑞 + 𝑘 + 3 

elasticity of order 1 2 𝑅𝐸𝐼
(𝑣, 𝑢) =

𝑅𝑟𝐼
(𝑣)

𝑅𝑟𝐼
(𝑢)

 𝑞 𝑞 + 4 

elasticity of order k 2 𝑅𝐸𝑘
(𝑣, 𝑢) =

𝑅𝑟𝑘
(𝑣)

𝑅𝑟𝑘
(𝑢)

 𝑞 + 𝑘 𝑞 + 𝑘 + 5 

Source: author 

4. On the extensive dimension (𝒆) 

The issue of the extensive dimension of a number addresses the level of aggregation of the economic 
event of interest. The more aggregated is the event, the more stable is the numerical value assigned by 
observation and registration. Such a conclusion result immediately based on the following reasoning: 
within an economic aggregate (or system) the individual oscillations of the individuals of the population 
of that aggregate are mutual neutralized, so the aggregate in case usually expose to the observer a 
smoothed numerical value. Also, the chances of an individual of the aggregate population to affect, by 
its numerical value changing, the aggregate numerical value are very low. The classes of the level of 
aggregating the economic events simply comes from the already established in the economic theory 
levels of aggregation. So, in table 4, we assign natural values for these aggregation levels, based on the 
following notation: I – individual level; II – microeconomic level; III – mezzo-economic (regional) level; 
IV – macroeconomic level; V – inter-national integrated level9; VI – global level. 

Table 4. Numerical natural numbers assigned by the levels of aggregation 

 Level of aggregation 

I II III IV V VI 
Numerical values 6 5 4 3 2 1 

Source: author 

5. Writing of the economic number 

Based on the four dimensions of the economic event, the economic number assigned to it will be 
written as follows: 

�̃�𝑎 = 𝑛𝑡𝑐𝑒 

where:  𝑛𝑎 is the economic number associated to the nominal number 𝑛, that is, the adjusted 𝑛 

  𝑡: the numerical value assigned (cf. table 1) for the temporal dimension 

  𝑐: the numerical value assigned (cf. table 2) for the intensive dimension 

  𝑒: the numerical number assigned (cf. table 4) for the extensive dimension  

We propose a methodology to calculate an economic number, in four steps. 

                                                             
9 For example, European Union. 
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 Step 1: calculation of the adjustment operator (𝜉): 

𝜉(𝑛𝑡𝑐𝑒) = log2(𝑡 ∙ 𝑐 ∙ 𝑒) = log2(𝑡) + log2(𝑐) + log2(𝑒) 

 Step 2: calculation of the generic nominal calibrated adjustor (𝛿): 

𝛿 = |𝑛| ∙ 𝜉/100 

 Step 3: calculation of the numerical nominal adjusted value (�̃�𝑎): 

�̃�𝑎 = 𝑛 ∓ 𝛿 

 Step 4: forming the numerical interval (of one-dimension real space): 

�̃�𝑎 ∈ [𝑛 − 𝛿, 𝑛 + 𝛿] 

6. Some simulations 

In table 5 are indicated three imaged empirical cases, for which the correspondent economic number 
are calculated. 

 Case I: be a numerical nominal value as 3 (so, 𝑛 = 3). Be the values for 𝑡, 𝑐, 𝑒 as follows: 𝑡 = 4 
(a four times period greater than the standard period of analysis); 𝑐 describes a marginal value, 
so 𝑐 = 4; is analysed a macroeconomic event, so 𝑒 = 3; 

 Case II: be a numerical nominal value as -12 (so, 𝑛 = −12). Be the values for 𝑡, 𝑐, 𝑒 as follows: 
𝑡 = 2 (a two times period greater than the standard period of analysis); 𝑐 describes a rhythm 
value, so 𝑐 = 3; is analysed a microeconomic event, so 𝑒 = 5; 

 Case II: be a numerical nominal value as 7,6 (so, 𝑛 = 7,6). Be the values for 𝑡, 𝑐, 𝑒 as follows: 𝑡 =
3 (a three times period greater than the standard period of analysis); 𝑐 describes an absolute 
difference of order 1, so 𝑐 = 2; is analysed a global event, so 𝑒 = 1. 

Table 5. Empirical simulations for calculating the economic numbers 

Empirical 
case 

Nominal 
dimension 

Temporal 
dimension 

Intensive 
dimension 

Extensive 
dimension 𝜉 𝛿 

Economic 
number 

Interval of stability 

𝑛 𝑡 𝑐 𝑒 
I 3 4 4 3 5,585 0,168 3 ∓ 0,168 [2,832; 3,168] 
II -12 2 3 5 4,907 0,589 −12 ∓ 0,589 [−12,589; −11,411] 
III 7,6 3 2 1 2,585 0,196 7,6 ∓ 0,196 [7,404; 7,796] 

Source: author 

Graphically, the results in table 5 are shown in figure 2. 
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Figure 2. The stability bands of the economic numbers 
Source: author 

7. Other remarks 

This way to write and operate with the real numbers associated to the economic events could be useful 
to produce non-punctual predictions, but without using the fuzzy theory (which is excessively subjective 
in establishing the membership functions numerical values). Needless to say the probabilities aren’t 
necessary anymore, because we haven’t statistical distributions of probabilities here. The proposal 
includes, of course, to some extent, an initial subjectivity (by establishing the numerical values classes 
for 𝑡, 𝑐, and 𝑒), but this subjectivity can be substantially reduced by putting into the public debates 
these values classes. In addition, despite the arbitrary character of establishing of the numerical values 
for the classes of the dimensions of the economic event, by keeping the same arbitrary establishing for 
any economic event getting its classes of dimensions, the hierarchy of evaluation the economic number 
is invariant. This way, the incertitude is treated accordingly to its own nature, without confusing it with 
the risk (despite the clarifications brought many years ago by Knight, this confusion persists). Otherwise, 
by using the economic numbers (as they were introduced here), the risk is not anymore an ex ante 
problem.  
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