[bookmark: _Toc208138416]Issue 681: Scope notes of P40 & P43

The SIG reviewed MD’s proposal to update the definitions of P39 measured (was measured by), P40 observed dimension (was observed in), and P43 has dimension (is dimension of). 
The details of the proposals can be found in the appendix (see P39, P40, P43, respectively). 
A summary of the discussion points raised and the decisions of the SIG can be found below:

Discussion points: 
P39 was considered quite a straightforward change and was voted in without a discussion or any objections. 
Regarding the axioms in P43 and P40, the following points were raised (in particular with respect to the exclusion statements and deduction axioms mentioned in the FOL).  
· Confusion around formal statements (FOL) and variable usage is recognized, emphasizing the need for clarity and careful notation (exclusion axioms for P43 mention an unbound, previously unmentioned x argument in both P179(x,z) and P191(x,z) on the left-hand side).
· The exclusion deductions for P43 are logically obvious and may not require explicit restatement, P43 would not apply to incompatible types like durations or monetary amounts (it would only be associated with E18 Physical Thing, via E16 Measurement).
· The nature of a measurement can be more complex than a single numeric value: a single measurement event can produce a matrix or set of values, representing a complex dimension rather than a simple one.
Decisions: 
· P39 is accepted as proposed, following some minimal wordsmithing. 
· P43: 
· The scope note is accepted as proposed, following some minimal wordsmithing. 
· The property quantifiers were approved too. 
· The exclusion statements and the deductions need to be rethought. The SIG believes that deduction axioms are redundant, so would need more convincing to agree to add them in. And there is no agreement on the utility of the exclusion axioms either. 
· P40: 
· The scope note is accepted provisionally, following some minimal wordsmithing. 
· The property quantifiers were approved too. 
· The exclusion statements and the deductions need to be rethought. The SIG believes that deduction axioms are redundant, so would need more convincing to agree to add them in. And there is no agreement on the utility of the exclusion axioms either.
· HW: MD, CEO, WS to rethink the FOL axioms for P40, P39
[bookmark: _Toc208138489]Issue 681: 
[bookmark: _P39_measured_(was]P39 measured (was measured by)
Changed FROM (OLD definition)
P39 measured (was measured by)
Domain:
E16 Measurement
Range:
E18 Physical Thing
Subproperty of: 
E13 Attribute Assignment. P140 assigned attribute to (was attributed by): E1 CRM Entity
Quantification:
many to one, necessary (1,1:0,n)
Scope note:
This property associates an instance of E16 Measurement with the instance of E18 Physical Thing upon which it acted. The instance of E16 Measurement is specific to the measured object. An instance of E18 Physical Thing may be measured more than once with different results, constituting different instances of E16 Measurement. 
Examples:	
· The measurement of the height of silver cup 232 on 31st August 1997 (E16) measured silver cup 232 (E22). (fictitious)
· The carbon 14 dating of the “Schoeninger Speer II” in 1996 (E16) measured the “Schoeninger Speer II” (E22). [The carbon 14 dating of an approximately 400.000 year old complete Old Palaeolithic wooden spear found in Schoeningen, Niedersachsen, Germany, in 1995. See also, E16 Measurement.] (Kouwenhoven, 1997)
In first-order logic:
P39(x,y) ⇒ E16(x) 
P39(x,y) ⇒ E18(y) 
P39(x,y) ⇒ P140(x,y)
Changed TO (NEW definition)
[bookmark: _Toc63009574][bookmark: _Toc70522598][bookmark: _Toc71114806][bookmark: _Toc71548649][bookmark: _Toc69734565][bookmark: _Toc197444145]P39 measured (was measured by)
Domain:
E16 Measurement
Range:
E18 Physical Thing
Subproperty of: 
E13 Attribute Assignment. P140 assigned attribute to (was attributed by): E1 CRM Entity
Quantification:
many to one, necessary (1,1:0,n)
Scope note:
This property associates an instance of E16 Measurement with the instance of E18 Physical Thing upon which it acted. The instance of E16 Measurement is specific to the measured object. An instance of E18 Physical Thing may be measured more than once with different results, constituting different instances of E16 Measurement. 
This property is part of the fully developed path from E18 Physical Thing through P39i was measured by (measured), E16 Measurement, P40 observed dimension (was observed in), to E54 Dimension, which is shortcut by P43 has dimension (is dimension of). 
Examples:	
· [bookmark: _Hlk156220868]The measurement of the height of silver cup 232 on 31st August 1997 (E16) measured silver cup 232 (E22). (fictitious)
· The carbon 14 dating of the “Schoeninger Speer II” in 1996 (E16) measured the “Schoeninger Speer II” (E22). [The carbon 14 dating of an approximately 400.000 year old complete Old Palaeolithic wooden spear found in Schoeningen, Niedersachsen, Germany, in 1995. See also, E16 Measurement.] (Kouwenhoven, 1997)
In first-order logic:
P39(x,y) ⇒ E16(x) 
P39(x,y) ⇒ E18(y) 
P39(x,y) ⇒ P140(x,y)
[bookmark: _P40_observed_dimension]P40 observed dimension (was observed in)
Changed FROM (OLD definition)
P40 observed dimension (was observed in)
Domain:
E16 Measurement
Range:
E54 Dimension
Subproperty of: 
E13 Attribute Assignment. P141 assigned (was assigned by): E1 CRM Entity
Quantification:
many to many, necessary (1,n:0,n)
Scope note:
This property records the dimension that was observed in an E16 Measurement Event.
E54 Dimension can be any quantifiable aspect of E70 Thing. Weight, image colour depth and monetary value are dimensions in this sense. One measurement activity may determine more than one dimension of one object.
Dimensions may be determined either by direct observation or using recorded evidence. In the latter case the measured Thing does not need to be present or extant.
Even though knowledge of the value of a dimension requires measurement, the dimension may be an object of discourse prior to, or even without, any measurement being made.
Examples:	
· The measurement of the height of silver cup 232 on 31st August 1997 (E16) observed dimension silver cup 232 height (E54). [which has unit mm (E58), has value 224 (E60)] (fictitious)
· The carbon 14 dating of the “Schoeninger Speer II” in 1996 (E16) observed dimension the carbon 14 based temporal distance from 1996 to the growth of the wood of the “Schoeninger Speer II” (E60). [The carbon 14 dating of an approximately 400.000 year old complete Old Palaeolithic wooden spear found in Schoeningen, Niederachsen, Germany, in 1995. See also: E16 Measurement.] (Kouwenhoven, 1997)
In first-order logic:
P40(x,y) ⇒ E16(x)
P40(x,y) ⇒ E54(y)
P40(x,y) ⇒ P141(x,y)

Changed TO (NEW definition)
[bookmark: _Toc71114807][bookmark: _Toc71548650][bookmark: _Toc70522599][bookmark: _Toc69734566][bookmark: _Toc63009575][bookmark: _Toc197444146]P40 observed dimension (was observed in)
Domain:
E16 Measurement
Range:
E54 Dimension
Subproperty of: 
E13 Attribute Assignment. P141 assigned (was assigned by): E1 CRM Entity
Quantification:
one to one, necessary (1,1:0,1)
Scope note:
This property records the dimension of an instance of E18 Physical Thing that was observed in an E16 Measurement Event. The observed item should be documented using the property P39 measured (was measured by).
One measurement activity only determines one dimension of an instance of E18 Physical Thing. This dimension may be any quantifiable aspect of E70 Thing. Weight, length, and chemical content are dimensions in this sense. 
Dimensions of an instance of E18 Physical Thing may be determined either by direct observation or using recorded evidence. However, determination by measuring requires the presence of the measured item. Other methods may constitute instances of E13 Attribute Assignment. 
Even though knowledge of the value of a dimension requires measurement, the dimension may be an object of discourse prior to, or even without, any measurement being made.
This property is part of the fully developed path from E18 Physical Thing through P39i was measured by (measured), E16 Measurement, P40 observed dimension (was observed in), to E54 Dimension, which is shortcut by P43 has dimension (is dimension of).
Examples:	
· [bookmark: _Hlk156220881]The measurement of the height of silver cup 232 on 31st August 1997 (E16) observed dimension silver cup 232 height (E54). [which has unit mm (E58), has value 224 (E60)] (fictitious)
· The carbon 14 dating of the “Schoeninger Speer II” in 1996 (E16) observed dimension the carbon 14 based temporal distance from 1996 to the growth of the wood of the “Schoeninger Speer II” (E60). [The carbon 14 dating of an approximately 400.000-year-old complete Old Palaeolithic wooden spear found in Schoeningen, Niederachsen, Germany, in 1995. See also: E16 Measurement.] (Kouwenhoven, 1997)
In first-order logic:
P40(x,y) ⇒ E16(x)
P40(x,y) ⇒ E54(y)
P40(x,y) ⇒ P141(x,y)

[bookmark: _P43_has_dimension]P43 has dimension (is dimension of)
Changed FROM (OLD definition)
P43 has dimension (is dimension of)
Domain:
E70 Thing
Range:
E54 Dimension
Quantification:
one to many (0,n:0,1)
Scope note:
This property records an instance of E54 Dimension of some instance of E70 Thing.
In the case that the recorded property is a result of a measurement of an instance of E18 Physical Thing, this property is a shortcut of the more fully developed path from E18 Physical Thing through P39i was measured by (measured), E16 Measurement, P40 observed dimension (was observed in) to E54 Dimension. 
It offers no information about how and when an E54 Dimension was established, nor by whom. Knowledge about an instance of E54 Dimension need not be the result of a measurement; it may be the result of evaluating data or other information, which should be documented as an instance of E13 Attribute Assignment. 
An instance of E54 Dimension is specific to an instance of E70 Thing.
Full path: 
E18 Physical Thing. P39i was measured by (measured): E16 Measurement. P80 observed dimension (was observed in): E54 Dimension
Examples:	
· Silver cup 232 (E22) has dimension height of silver cup 232 (E54). [which has unit (P91) mm (E58), has value (P90) 224 (E60)] (fictitious)
In first-order logic:
P43(x,y) ⇒ E70(x)
P43(x,y) ⇒ E54(y)
P43(x,y) ⇐ (∃z) [E16(z) ∧ P39i(x,z) ∧ P40(z,y)]

Changed TO (NEW definition)
[bookmark: _Toc69734569][bookmark: _Toc71548653][bookmark: _Toc71114810][bookmark: _Toc63009578][bookmark: _Toc70522602][bookmark: _Toc197444149]P43 has dimension (is dimension of)
Domain:
E70 Thing
Range:
E54 Dimension
Quantification:
one to many (0,n:0,1)
Scope note:
This property records an instance of E54 Dimension of some instance of E70 Thing.
In the case that the recorded property is a result of a measurement of an instance of E18 Physical Thing, this property is a shortcut of the more fully developed path from E18 Physical Thing through P39i was measured by (measured), E16 Measurement, P40 observed dimension (was observed in) to E54 Dimension. 
It offers no information about how and when an E54 Dimension was established, nor by whom. Knowledge about an instance of E54 Dimension need not be the result of a measurement; it may be the result of evaluating data or other information, which should be documented as an instance of E13 Attribute Assignment. 
An instance of E54 Dimension that is referred to by this property is specific to an instance of E70 Thing.
Full path: 
E18 Physical Thing. P39i was measured by (measured): E16 Measurement. P80 observed dimension (was observed in): E54 Dimension
Examples:	
· Silver cup 232 (E22) has dimension height of silver cup 232 (E54). [which has unit (P91) mm (E58), has value (P90) 224 (E60)] (fictitious)
· The “Schoeninger Speer II” (E70) ) has dimension the carbon 14 based temporal distance from 1996 to the growth of the wood of the “Schoeninger Speer II” (E54). [The carbon 14 dating of the “Schoeninger Speer II” in 1996 of an old complete Old Palaeolithic wooden spear found in Schoeningen, Niederachsen, Germany, in 1995 resulted in approximately 400.000 years. See also: E16 Measurement.] (Kouwenhoven, 1997)
In first-order logic:
P43(x,y) ⇒ E70(x)
P43(x,y) ⇒ E54(y)
E18(x) ∧ P43(x,y) ⇐ (∃z) [E16(z) ∧ P39i(x,z) ∧ P40(z,y)]

