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The Kripke model for completeness presented in Section 5 of the article
[ACD08] has problems. The relation s cannot be shown transitive, at least not
directly, thus Lemma 1 breaks.

The definition is:

∆ ` f : FunXF s ∆′ ` f ′ : FunX ′F ′

⇐⇒ for all ∆̂ ≤ ∆, ∆̂′ ≤ ∆′, d, d′, ∆̂ ` d : X s ∆̂′ ` d′ : X ′

implies ∆̂ ` f · d : F · d s ∆̂′ ` f ′ · d′ : F ′ · d′

To show transitivity, assume ∆1 ` f1 : FunX1 F1 s ∆2 ` f2 : FunX2 F2 and
∆2 ` f2 : FunX2 F2 s ∆3 ` f3 : FunX3 F3 and show ∆1 ` f1 : FunX1 F1 s
∆3 ` f3 : FunX3 F3. That is, assume arbitrary ∆̂1 ≤ ∆1 and ∆̂3 ≤ ∆3 and
∆̂1 ` d1 : X1 s ∆̂3 ` d3 : X3 and show ∆̂1 ` f1 · d1 : F1 · d1 s ∆̂3 ` f3 · d3 :
F3 · d3. We would like to proceed by induction hypothesis, i.e., transitivity, on
∆̂1 ` f1 · d1 : F1 · d1 s ∆̂3 ` f2 · d3 : F2 · d3 and ∆̂3 ` f2 · d3 : F2 · d3 s ∆̂3 `
f3 · d3 : F3 · d3. However, this requires us to show ∆̂3 ≤ ∆2, which does not
hold.

While a homogeneous Kripke logical relation ∆ ` dsd′ : X over a transitive
base relation ∆ ` drd′ : X is always transitive, this breaks down for a het-
erogeneous Kripke logical relation ∆ ` d : X s ∆′ ` d′ : X ′, even if the base
relation is transitive. This is what I overlooked.

The article [Abe11] has inherited this problem; the relation presented in
Section 4.2 is not transitive.

A newer article [AS11] shows how to get the meta-theory right.
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