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Context

How to use logical methods to reason about (probabilistic) programs and
statically prove their properties such as differential privacy and
sensitivity?
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How to use logical methods to reason about (probabilistic) programs and
statically prove their properties such as differential privacy and
sensitivity?
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» Fuzz: Linear Types for Sensitivity Analysis
» Contributions
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1. Introduction to Formal Logic

Proofs, Programs and Arrows
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What is a Proof?

informal proofs

a cogent paragraph written in
natural language

Proof. Let n be an odd number. Suppose for
the sake of contradiction than 72 is even.
Then we have 2 | n? and since 2 is prime,
we have 2 | n. QEA. |

formal proofs

a sequence of deduction rules
applied to formulas

21a2+2]a W
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ax

4/55



Reasoning on Proofs

A formal proof is a mathematical object, we can ask:
> is a proof correct in logic L?

» does a proof of P exist in logic L? in logic L"?

(incompleteness, (relative) consistency, etc.)
» can we transform m into i’ such that...?
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What is a (Typed Functional) Program?

A program in the A-calculus is a term constructed using:

constructs

constants

functions

applications

constructors and destructors

examples

0 : Nat, true : Bool

square = Ax.x x x : Nat — Nat
not true : Bool, square 5 : Nat
pairs, projections, conditionals
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What is a (Typed Functional) Program?

A program in the A-calculus is a term constructed using:

constructs examples

constants 0 : Nat, true : Bool

functions square = Ax.x x x : Nat — Nat
applications not true : Bool, square 5 : Nat
constructors and destructors pairs, projections, conditionals

This language can be seen as a fragment of OCaml or Haskell.
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Reasoning on Programs

Programs as previously defined are mathematical objects.

type checking does program P have type 1?
program evaluation if Ax.s:0—rtandt:o, then(Ax.s)t: 17—, s[t/x]:T,
program synthesis does there exist a program of type t?
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Reasoning on Programs

Programs as previously defined are mathematical objects.

type checking does program P have type 1?
program evaluation if Ax.s:0—rtandt:o, then(Ax.s)t: 17—, s[t/x]:T,
program synthesis does there exist a program of type t?

Answers to these questions depend on the type system we choose.
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The Curry-Howard-Lambek correspondence

proof assistants

proof theory type theory
propositions and proofs types and programs
categorial logic categorial semantics

category theory
objects and arrows
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2. Introduction to Differential Privacy

Motivation, Definition and Properties
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Risks and Benefits of Data Analysis

Many databases hold vast amounts of sensitive data:
» hospitals and agencies hold medical data.
» private companies hold consumer data, etc.

John Doe 59 chronic pain ...
e dataquery  Jane Doe 62 heart failure ...

o < Fred Bloggs 75 neck injury
data analyst answer
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Risks and Benefits of Data Analysis

Many databases hold vast amounts of sensitive data:
» hospitals and agencies hold medical data.
» private companies hold consumer data, etc.

John Doe 59 chronic pain ...

) dataquery  Jane Doe 62 heart failure ...
® < Fred Bloggs 75 neck injury
data analyst answer

How to analyse private data without compromising privacy?

Anonymisation is not sufficient as one can leverage auxiliary information.
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Definition of Differential Privacy

Intuition: queries on adjacent datasets should be indistinguishable.
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Definition of Differential Privacy

Intuition: queries on adjacent datasets should be indistinguishable.

Definition. (Dwork et al. (2006)) M preserves (g, §)-differential privacy
if for all sets S and all adjacent datasets x, x’, we have:

Pr[M(x) € S] < e* Pr[M(x’) € S| + 6.
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Definition of Differential Privacy

Intuition: queries on adjacent datasets should be indistinguishable.

Definition. (Dwork et al. (2006)) M preserves (g, §)-differential privacy
if for all sets S and all adjacent datasets x, x’, we have:

Pr[M(x) € S] < e* Pr[M(x’) € S| + 6.

Lemma. (¢, §)-differential privacy is a compositional property.
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Formal Methods for Differential Privacy Verification

Proving by hand that a given query preserves diff. priv. is error-prone.

12/55



Formal Methods for Differential Privacy Verification

Proving by hand that a given query preserves diff. priv. is error-prone.

deductive program verification
» probabilistic Hoare logic,
» separation logic, etc.

12/55



Formal Methods for Differential Privacy Verification

Proving by hand that a given query preserves diff. priv. is error-prone.

deductive program verification
» probabilistic Hoare logic,
» separation logic, etc.
type systems
1. Automatically prove a simpler property.
2. Use a privacy-preserving theorem.

We are going to focus on the second approach.
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Noise-Addition Mechanisms

How much noise to add to preserve diff. priv.?

£

Fx)

\4

raw results

O
O

not enough noise

xS
>

enough noise
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Definition of Function Sensitivity

Definition. The global sensitivity GS(f) of a function f between metric
spaces X = (|X|,dy)and Y =(|Y|,d,) is the smallest s € (0, +oo] such that

Vx, x" € X,d,(f(x), f(x)) <s-dy(x, x)
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Definition of Function Sensitivity

Definition. The global sensitivity GS(f) of a function f between metric
spaces X = (|X|,dy)and Y =(|Y|,d,) is the smallest s € (0, +oo] such that

Vx, x" € X,d,(f(x), f(x)) <s-dy(x, x)

A function f is
> s-sensitive whenever GS(f) <'s, and
> non-expansive whenever GS(f) < 1.
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Example of a Non-Expansive Function

Example. f: (x, ..., X,) = > .. X; is non-expansive from (R", d) to (R, d,).

Proof. For all tuples x and x’ of size n, we have

|f(x) - f(X)] = in_le_, in_xil

n
<> 1% - x{| = dy(x, X)
i=1
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The Laplace Mechanism

Theorem. For all programs 0.6 | 2[1 '
f:N% — (R", d,) with 05 |
sensitivity s, for all € > 0, and 0.4 f_
Vi ~ Lessyer We have that 0'3 |
X X)+(Yq, ..., Y, |
= f(x)+ (Y ) 0.2 |
provides e-differential privacy. 01!

see also the Gaussian mechanism, -4 -2 0 2 4

the exp. mechanism, etc.
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Roadmap

Given a query q: D — X,

1. Formally derive a bound on the sensitivity of g.
2. Run g on the database D to obtain a value x.

3. Add noise to x using a privacy mechanism.

4, Compose!

We will study and design type systems for steps 1 and 4.
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3. Fuzz: Linear Types for Sensitivity Analysis
Reed and Pierce (2010)
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Linear logic and Computational Resources

logical viewpoint
> intuitionistic logic without contraction or weakening
» every hypothesis must be used exactly once
computational viewpoint
» simple types without duplication or discarding
> every resource must be used exactly once

19/55



Linear logic and Computational Resources

logical viewpoint
> intuitionistic logic without contraction or weakening
» every hypothesis must be used exactly once
computational viewpoint
» simple types without duplication or discarding
> every resource must be used exactly once

Girard (1987) introduced new logical connectives:
» alinear arrow (—o),

» two conjunctions (®) ‘tensor’ and (&) ‘with’, and
» a disjunction (&) ‘plus’.

19/55



Terms and Types

We consider a simply-typed linear A-calculus.

a,b,..,es=x|c|()|(ee)|(ee)]|let(x,y)=eine|proje
| Ax.e | ee |inj,e| caseeof x > eorx — e
|le|let, x=¢eine
0,7,.:=Unit|o0-7| 4,9, |, &, |11, | ,T]..

(In practice, we also include recursive types.)
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Typing Judgements

Typing contexts are sets of triples: ==& | T, x i, T.
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Typing Judgements

Typing contexts are sets of triples: ==& | T, x i, T.

Example. x :; Nat, y :; Nat = (x + y, y) : Nat ® Nat will mean that the term
is 1-sensitive in x and 2-sensitive in y.
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Typing Judgements

Typing contexts are sets of triples: ==& | T, x i, T.

Example. x :; Nat, y :; Nat = (x + y, y) : Nat ® Nat will mean that the term
is 1-sensitive in x and 2-sensitive in y.

Contexts can be added and scaled pointwise:

Mx:t)+(Ax:, 1)=(+4),x:,T
s-(MLx:,1)=s-T,X:T
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Typing Rules (subset)

Logical rules

s> Ae, T, r|—€2:T2®I
[ X THX:T A+TH(e,e): T, T,
xiokFet A-filio-t The:o
[HAx.e:lio—-T A+sl—fe:t

E
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Typing Rules (subset)

Logical rules

S>1 A-e, T, Fl—ezzt2®1.
[ X THX:T A+T H(eq,6,):T,QT,

X ,o0kFe:tT A-filio-t The:o

[FAx.e:l0—T A+slT=fe:t
Primitives
[y F=n;:Int [, Fn,:Int (+) [y =n;:Int [, Fn,:Int (x)
[+, n,+n,:Int o-([,+I,)—n,xn,:Int
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Soundness of Fuzz

Theorem. (soundness) If = f : .0 — t, then GS(f) < s.

Example. -~ fold O (+) : List(Real) — Real, so sum is 1-sensitive.

"Reed and Pierce (2010)
2Azevedo de Amorim et al. (2017)
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Soundness of Fuzz

Theorem. (soundness) If = f : .0 — t, then GS(f) < s.

Example. -~ fold O (+) : List(Real) — Real, so sum is 1-sensitive.

One can prove this theorem using

» an operational semantics via logical relations’
>

"Reed and Pierce (2010)
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Soundness of Fuzz

Theorem. (soundness) If = f : .0 — t, then GS(f) < s.

Example. -~ fold O (+) : List(Real) — Real, so sum is 1-sensitive.

One can prove this theorem using
» an operational semantics via logical relations’
» a denotational semantics?
» in the category Met of metric spaces for the finite fragment
» in the category MetCPO, of metric cpos for the whole calculus

"Reed and Pierce (2010)
2Azevedo de Amorim et al. (2017)
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Key Takeaways

» Fuzz is a linear type system for sensitivity analysis.
» Recall. Sensitivity is a proxy for differential privacy.

3D'Antoni et al. (2013)
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Key Takeaways

>

>

>

>

Fuzz is a linear type system for sensitivity analysis.

» Recall. Sensitivity is a proxy for differential privacy.
Fuzz enjoys the expected metatheoretical properties.

» weakening®, substitution, subject reduction, etc.
Fuzz has a denotational semantics in Met.
Type checking can be performed efficiently?.

3D'Antoni et al. (2013)
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Contributions

Sensitivity analysis

Fuzz
// m
DFuzz Bunchjd Fuzz (POPL 2026)

Plurimetric Fuzz
(FSCD 2024)
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Contributions

Sensitivity analysis

Fuzz
// m
DFuzz Bunchjd Fuzz (POPL 2026)

Plurimetric Fuzz
(FSCD 2024)

Differential privacy verification

Fuzz can be used as a sensitivity layer in a large system (CSF 2025).
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4. Plurimetric Fuzz: Sensitivity Analysis
with respect to Vector Metrics

Sannier and Baillot (2024)
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Beyond the L' metric

Fuzz is biased towards the L' metric d,:

» [I,A] = [I'T x4 [A], and
> [[T1 ®T2]] - [[T1]] X1 [[Tz]]-
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Beyond the L' metric

Fuzz is biased towards the L' metric d,:
» [[,A] = [T x, [Al, and
> [[T1 ®T2]] - [[T1]] X1 [[Tz]]-

For all p > 1, we define the L, metric as follows:

dy((x, ) (X, y)) = Yd(x, 'Y +d(y, y')°
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Beyond the L' metric

Fuzz is biased towards the L' metric d,:
» [[,A] = [T x, [Al, and
> [[T1 ®T2]] - [[T1]] X1 [[Tz]]-

For all p > 1, we define the L, metric as follows:

dy((x, ) (X, y)) = Yd(x, 'Y +d(y, y')°

» The Gaussian mechanism depends on L?-sensitivity analysis.
» Geographical data is best represented in the Euclidean plane.
» LP-sensitivity might be less than L' sensitivity.
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Terms, Types and Judgements

We consider:
» the same terms as Fuzz, and

> the same types as Bunched Fuzz*, including (®,) _and (-,)

Example. (Real ®, Real) —, (Real ®, Real) is the type of distance-
preserving maps in the Euclidean plane RZ,

p=1 p=1’

“wunder et al. (2023)
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Terms, Types and Judgements

We consider:
» the same terms as Fuzz, and

> the same types as Bunched Fuzz*, including (®,) _and (-,)

p=1 p=1’

Example. (Real ®, Real) —, (Real ®, Real) is the type of distance-
preserving maps in the Euclidean plane RZ,

Every judgement is annotated with a parameterp> 1. (p) e : 1.

“wunder et al. (2023)
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Typing Rules (subset)

(p)T e, T, (p)Ae,: T,
(p) Contr,(A;T) = (eq,€) i T1 ®, T,

®1I

(p)THe:T T<A pzqu (p)THe:T T<A psqu
(@)AFe:t (@) c(p,q)-A-e:T

where Contr,(x ;s T; X, T) = X 15— T.
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Typing Rules (subset)

(p)T e, T, (p)Ae,: T,
(p) Contr,(A;T) = (eq,€) i T1 ®, T,

®1I

(p)THe:T T<A pzqu (p)THe:T T<A psqu
(@)AFe:t (@) c(p,q)-A-e:T

where Contr,(x ;s T; X, T) = X 15— T.

We have the expected metatheoretical properties:
substitution, subject reduction, a form of subtyping, etc.
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Soundness of Plurimetric Fuzz

Theorem. (soundness) If (o) - f : 0 -, T; ®, ... ®, T,, then GS,(f) < s.

Example. translate and rotateLe ft are provably non-expansive in the
Euclidean plane [Real ®, Reall = (R?, d,).
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Soundness of Plurimetric Fuzz

Theorem. (soundness) If (o) - f : 0 -, T; ®, ... ®, T,, then GS,(f) < s.

Example. translate and rotateLe ft are provably non-expansive in the
Euclidean plane [Real ®, Reall = (R?, d,).

We prove soundness by extending Fuzz's denotational semantics:
> [1, 8, 1] =[] x, [t,], and

> [(p) x s T, y: ol = [tl x, [o].

> Met and MetCPO, are stable by ®, and —, for all p.
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Plurimetric Fuzz < Fuzz

1 P
/_\
(De\rZFuzz) Der(PFuzz)
\_/
Féer
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Plurimetric Fuzz < Fuzz

1 P
/_\
(De\rZFuzz) Der(PFuzz)
\_/
Féer

Theorem. For all p, the p-image of a (minimal) judgementl~e: Tin
Fuzz is a (minimal) judgement (p) PE, (') F e : Pg,e(T) in Plurimetric
Fuzz.
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5. Local Fuzz: Dependent Coeffects
for Local Sensitivity Analysis

Sannier and Baillot (2026)
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Beyond Global Sensitivity

» Global sensitivity is often infinite.
> e.g., x — x%, | —» mean(l), etc.
» In these cases, we cannot apply the Laplace mechanism.

>
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Beyond Global Sensitivity

» Global sensitivity is often infinite.

> e.g., x — x%, | —» mean(l), etc.
» In these cases, we cannot apply the Laplace mechanism.
» Intuitively, asking for a uniform bound is too strong.

» We are not interested in any two inputs x and x’.

Definition. The local sensitivity of a function f: X — Y at point x € X is

LS(f, x) = max{dy(f(x), f(x)) | x" € X, dx(x,x) =1}.
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Local Sensitivity and Differential Privacy

We can leverage an upper bound on local sensitivity to obtain diff. priv.:

» smooth sensitivity>, and
» the Propose-Test-Release (PTR) framework®.

>Nissim et al. (2007)
°*Dwork and Lei (2009)
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Local Sensitivity and Differential Privacy

We can leverage an upper bound on local sensitivity to obtain diff. priv.:
» smooth sensitivity>, and

» the Propose-Test-Release (PTR) framework®.
Can we design a type system to analyse local sensitivity?

Fuzz : global sensitivity :: ? : local sensitivity

Sensitivity annotations need to be functions.

>Nissim et al. (2007)
°*Dwork and Lei (2009)
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Design Choices

The naive extension of Fuzz is not expressive enough.
X: 0k e:Ttmeans Vx, x € [t],d.(e(x), e(x’)) < s(x)-d(x, x’).
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Design Choices

The naive extension of Fuzz is not expressive enough.
X: 0k e:Ttmeans Vx, x € [t],d.(e(x), e(x’)) < s(x)-d(x, x’).

Instead, we make the following choices:
» we define a composable version of local sensitivity

LSi(f, x) = max{d,(f(x), f(x)) | x' € X, dx(x,x") < k}

» we use flat coeffects: annotations can depend on all variables.
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Sensitivity Moduli

We write| T @ s e : T |, where s is a sensitivity modulus.

C(l) = {s [— (Nat|r| — Nat) {VX [/s(x,0)=0 }

s(x, —) is non-decreasing

where [Nat] = N U {+oo}.

Example. x : Int @ Ax. Ak. 2| x|k + k* = x* : Int
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Typing Rules (subset)

var T@ske:t TCl’ s<s 1<T

X:T@AX.Ak.kE=x:T res r+e:1 W
[ X:0@s+rke:t A@rl—f:o—tw [@Sske:.o
> ] — E
[@SHAx.e.0—>T AUTr@r+tx,skfe:t
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Typing Rules (continued)

We can write tight typing rules for many primitives.

Example. The following rule lets us derive the exact local sensitivity
of Ax. x%

[ @ska:Int A@r+b:Int

X

[ @ AXx.Ak.r(x,, k) - |a(x;)| +s(x;, ki) - |b(xy)| + s(x;, ki) - r(x,, ky) —axb:Int
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Two Classes of Use Cases

Global sensitivity

If s is constant in its first coordinate, thenT @ s e : tis a bound on the
global sensitivity of e. Local Fuzz is strictly more expressive than Fuzz.

— Laplace mechanism, Gaussian mechanism, etc.
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Two Classes of Use Cases

Global sensitivity

If s is constant in its first coordinate, thenT @ s e : tis a bound on the
global sensitivity of e. Local Fuzz is strictly more expressive than Fuzz.

— Laplace mechanism, Gaussian mechanism, etc.

Local sensitivity

We can analyse the /ocal sensitivity of queries using (x), median, etc.

— PTR framework, smooth sensitivity, etc.
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Soundness of Local Fuzz

Theorem. (soundness) If = f: o = 1, then LS(f, x) < s(1, x).

In categorial terms, to interpret Local Fuzz we need:
» a semicartesian closed category with finite products and coproducts,
» a dependently graded comonad’, rather than a graded comonad.

The category Met of metric spaces provides a model of Local Fuzz.

’Capucci and Myers (2024)
40/55



Soundness of Local Fuzz

Theorem. (soundness) If = f: o = 1, then LS(f, x) < s(1, x).

In categorial terms, to interpret Local Fuzz we need:
» a semicartesian closed category with finite products and coproducts,
» a dependently graded comonad’, rather than a graded comonad.

The category Met of metric spaces provides a model of Local Fuzz.

Open problem: Can this semantics be extended to recursive types?

’Capucci and Myers (2024)
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6. Session Types for the Composition
of Interactive Differential Privacy

Sannier et al. (2025)
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Beyond the One-Shot Setting

Several analysts may query the same mechanism.

analyst 4,

/"

%
1 <

71(0) > mechanism private data
M:qw— q(D)+n D

analyst 4,
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Beyond the One-Shot Setting

Several analysts may query the same mechanism.

analyst 4

y 1 - 9,

r= 7:(D - .
+p mechanism private data
20 M:q—q(D)+n D
d2—"
D X

analyst 4, (= a2
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Beyond the One-Shot Setting

Several analysts may query the same mechanism.

analyst 4

a— 7,

f7 < q
(0 +p mechanism private data
N _0 M:q— q(D)+n D
02 N
D X
analyst 4 =2
2 )
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Beyond the One-Shot Setting

Several analysts may query the same mechanism.

analyst 4

a— 7,

f7 < q
(0 +p mechanism private data
N _0 M:q— q(D)+n D
02 N
D X
analyst 4 =2
2 )

The analysts can collude to compute r, - r, = g,(D) + n-(0 + n) = g,(D).
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Interactive Differential Privacy

Definition. M preserves (g, §)-interactive diff. priv. if for all
adversaries A, all sets X and all adjacent inputs x, x’, we have

Pr{View( || M (x)) € X] < e Pr[View( 4 | M(x)) € X] + 6.

The view of a party is everything it sees during the execution.
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Interactive Differential Privacy

Definition. M preserves (g, §)-interactive diff. priv. if for all
adversaries A, all sets X and all adjacent inputs x, x’, we have

Pr{View( || M (x)) € X] < e Pr[View( 4 | M(x)) € X] + 6.

The view of a party is everything it sees during the execution.

Theorem. (Vadhan and Wang (2021))
Interactive differential privacy is composable.
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The mt-calculus

A-calculus : functional programs :: r-calculus : processes
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The mt-calculus

A-calculus : functional programs :: r-calculus : processes

Terms are generated by the following grammar:

P,Q,..==kl[e].P value sending
k?(x).P value reception
se{l.:P,|iel} label branching
s</.P label selection

Pl Q parallel composition
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Session Types

Types are generated by the following grammar:
a=?t.a|lt.a|&{:a}|®;{:a}|end

and judgements are written ' = P = A.
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Session Types

Types are generated by the following grammar:
a=?t.a|lt.a|l&{:a}|®;{:a}|end

and judgements are written ' = P = A.

Example. A doubling server and its client can be typed as follows:

n:Int- k![n].k?(x).0e k:!Int.?Int.end
Hk?(x).kl[x+x].0e k:?Int.!Int. end
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Additional Constructs

We extend the syntax of terms and types to account for
» random number generation, and
» finite server replication.

P,Q, ... =

*, kK?(x). P
Lap,?(x).P | Gauss,?(x).P

x, 7T . Q
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Additional Constructs

We extend the syntax of terms and types to account for
» random number generation, and
» finite server replication.

P,Q,...a=| x, k?(x).P
Lap,?(x).P | Gauss,?(x).P
Q== | %, 7T.Q

We write typing judgements of the form ' = M = A; (g, 6).
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Typing Rules (subset)
Compare the usual rule in process calculi with session types

[Fe:T TTHPeAK:a
[~ kl[e].P=Ak:!T.a
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Compare the usual rule in process calculi with session types

[Fe:T TTHPeAK:a
[~ kl[e].P=Ak:!T.a

with the non privacy-preserving rule

M, Frzz€:T THEP=Ak:a(9) [T-Send]
[~ kl[e].P=Ak:!T.a;(0,1)
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Typing Rules (subset)

Compare the usual rule in process calculi with session types

[Fe:T TTHPeAK:a
[~ kl[e].P=Ak:!T.a

with the non privacy-preserving rule

M, Frzz€:T THEP=Ak:a(9) [T-Send]
[~ kl[e].P=Ak:!T.a;(0,1)

and, with the one implementing the Laplace mechanism

[, Fruz €:INt [=PeAk:a; (g 6)

[T-NSend-Lap]
[+ Lap, 2(x).kl[e+x].P=Ak:lInt.a;(e+¢&,9)
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Typing Rules (subset)

A mechanism can freely receive information, including private data:

x:THPeAK:q; (g 6)

[T-Rev]
[=Kk?2(x).PeAk:?T.0a;(g, 6)
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Typing Rules (subset)

A mechanism can freely receive information, including private data:

x:THPeAK:q; (g 6)

[T-Rev]
[=Kk?2(x).PeAk:?T.0a;(g, 6)

Mechanisms can be composed a la Vadhan and Wang (2021):

(=P, > A (6,8,) THEP,=A,(5,6,) A, and A, compatible
(= Pyl Py > DAy o By (€1, 64) + (€5, 65)

=(gq1+8&2,81+€%185)
17¢2,01 2

[T-Conc]
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Operational Semantics

» Atrace is a binary tree labelled at the leaves with lists of atoms.
» The view of a party is a subtree of the trace:

View(A || M) = Left(Tr(A || M)).
» We define differential privacy as approximate view equivalence.
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Operational Semantics

» Atrace is a binary tree labelled at the leaves with lists of atoms.
» The view of a party is a subtree of the trace:

View(A || M) = Left(Tr(A || M)).
» We define differential privacy as approximate view equivalence.

We obtain a purely syntactical proof of concurrent composition.

Theorem. (soundness) If ' = M = A; (¢, 6), then M preserves interactive
(¢, 6)-differential privacy.
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7. Conclusion
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Summary

We have made three contributions to use of formal methods for sensitivity
analysis and diff. priv. verification.
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Summary

We have made three contributions to use of formal methods for sensitivity
analysis and diff. priv. verification.

Specifically, we have

» extended Fuzz to account for vector metrics (Plurimetric Fuzz);

» extended Fuzz to account for local sensitivity (Local Fuzz); and

» shown how to use a process calculus to account for interactive diff. priv.
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Open questions

Type Systems for Sensitivity Analysis

» Are type-checking and type-inference for Plurimetric Fuzz and Local

Fuzz decidable? (conjecture: yes, modulo theory)
>

>
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Open questions

Type Systems for Sensitivity Analysis

» Are type-checking and type-inference for Plurimetric Fuzz and Local
Fuzz decidable? (conjecture: yes, modulo theory)

» Can we give a denotational semantics of recursive types for Local Fuzz?

» Can dependent coeffects be used beyond local sensitivity analysis?

Session Types for Interactive Differential Privacy

» Can interactive diff. priv. be restated as a form of bisimulation?
» How much probabilistic reasoning can be conducted within a typed
process calculus?
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