Empirical and mathematical concepts

Both kinds of concept unambiguously identify (=construct) at most one object.

The question which object(s) fall(s) under the concept C? can be construed in the case of empirical concepts as either a) which intension (property, role, proposition etc.) is determined by C? or b) which objects make up the value of the intension given by C? 
Examples:

Consider concepts i)WOLF, ii) THE CAPITAL OF FRANCE, iii) THE GREATEST SEA MAMMAL, iv) THERE ARE MORE CHINESE THAN INDS

Answering the questions in the sense a): i) canine predators having following properties:...,

                                                                 ii) the town where the government of France resides,

                                                                 iii) an animal kind living in seas and such that the 

                                                                      average size of its members is greater than...

                                                                 iv) the proposition that the number of Chinese...

Answering the questions in the sense b):  i) the two animals over there...,                                                                
                                                                  ii) Paris,                                                                                               

                                                                 iii) whales,

                                                                 iv) Yes.

Presenting answers in the sense a) can be realized only via presenting other equivalent concepts. We can see that no empirical information is given.

Presenting answers in the sense b) offers a piece of information, but this means that the answers could be different: in such a case no logical mistake is present. 

(Ad i): the two animals could  be dogs, ad ii): why not Vichy or Lyon?, ad iii): it might be some giant octopus, ad iv): it could be a false information.)

No such dualism exists in the case of mathematical concepts. Due to the fact that mathematical objects are not functions from possible worlds mathematical concepts do not identify intensions.  

Concepts that are neither empirical nor mathematical concepts

Consider the expression

Objects such that if they are mammals then they are vertebrates.

Analysing this expression we take into account that MAMMAL as well as VERTEBRATE are empirical concepts, so we should use the variables w and t. We get

(w(t (x [0( [0Mammalwtx][0Vertebratewt]]

This concept is surely no mathematical concept. Yet it is no empirical concept either: the property that is identified by it is no empirical property: it is a constant function that associates each possible world and time with the characteristic function of the universe: it holds

[0Req 0Vertebrate 0Mammal],

so that no dependence on possible worlds is present. The intension constructed by the concept above is a trivial intension.
All analytic sentences express non-empirical concepts, which construct trivial propositions; mathematical sentences construct a truth-value ‘directly’, without the detour ‘trivial proposition’. 

In general, mathematical concepts identify extensions, empirical concepts identify non–trivial intensions, and the other concepts identify trivial intensions.

Remark: The expression Objects that are mammals and vertebrates gets the analysis

(w(t(x [0( [0Mammalwtx][0Vertebratewtx]]

so that the resulting intension is non-trivial: it is the same property as that constructed by

0Mammal. The concept is an empirical one. – 

Some dubious cases.

Consider the word colour. Here we have two options. 

a) Colour is the set {white, red,....black}the members of which are particular properties of individuals (definable via some physical characteristics). In this case Colour / (( ((()((), i.e., colour is a class of properties of individuals.

b) Colour is a property of properties of individuals: Colour’ / (( ((()(()((. 

In the case a) the concept 0Colour is a non-empirical concept, in the case b) the concept 0Colour’ is an empirical concept. According to our characteristics of mathematical concepts 0Colour should be classified as a mathematical concept.

What criteria do we have when deciding between 0Colour and 0Colour’ ? Trivialisation does not help here: Let the expression colour  be a definiendum and consider (at least) two possible definiens: 

One of them, D1, gives an unambiguous specification defining the range of wavelengths inside of which a property will be classified as a colour. We get an extension, the concept is a non-empirical one. The sentence Red is a colour gets the analysis

[*Colour 0Red],

where *Colour is the concept expressed by D1.

The other definiens, D2, offers some criteria according to which a property should be named colour; these criteria could be, e.g.,  connected in some way with properties of human perception. The sentence Red is a colour gets this time the analysis

(w(t[*Colour’wt 0Red],

where *Colour’ is the concept expressed by D2.

So the word colour would become a homonym, used sometimes as expressing a non-empirical concept, sometimes as expressing an empirical concept.

The concept expressed by the expression the colour of  is an empirical concept independently of which of the analyses of colour we use. For the case *Colour we get the concept

(w(t(x [0( (y[0( [*Colour y][0((c[0( [cx][yc]]]]],

where c ( ((()((.

The empirical concepts are often mixed up with (empirical) properties. The latter are however identified (=constructed) by empirical concepts. Compare having liver and having kidney. These expressions are sometimes adduced as proving that properties are not sets. If we however suppose (as it is supposed in such contexts, but not very convincingly) that the respective sets are in every world-time the same then we have one property here, only two distinct concepts.

