CONJURA - OPEN PROBLEM

Random bit-OT correlations, no random oracle

Status. Statement: Al-written from Yuval Ishai, Ziyang Jin, Naty Peter and
Akshayaram Srinivasan, Non-Interactive Secure Computation with Constant
Communication Overhead, IACR ePrint 2026/1555. Not yet checked by a
human. The source poses this question and then answers the variant in
which the pseudorandom generator is replaced by a random oracle, which
leaves the question as posed — black-box PRG, no idealized primitive —
unresolved.

Category. Secure Multiparty Computation.

Conjecture (informal). Non-interactive secure computation is Yao's
protocol at its most rigid: the receiver sends one message, the sender
replies once, and that is the whole interaction. With semi-honest
parties, random OT correlations and a pseudorandom generator, the
cost is O(|C|A) bits — a constant factor over the circuit size times
the security parameter, and about the best one can hope for without
homomorphic machinery. Against malicious parties, every route to
that same constant factor has needed something extra: more rounds, or
a weaker “correlated abort” security notion, or OLE-style correlations
Jar more expensive to generate than OT, or a random oracle. The source
asks whether the extra ingredient can be dispensed with entirely —
constant overhead, malicious security, one round each way, from OT
correlations and black-box use of a PRG — and then proves the version
of its own question in which the PRG is replaced by a random oracle.

1 The setting

In the semi-honest setting a NISC protocol for a Boolean circuit
C costs O(]C|A) bits of communication, given a setup of random
bit-OT correlations and a PRG, and the source notes that without
homomorphic primitives such as fully homomorphic encryption
or homomorphic secret sharing this is the best one could hope



for barring a major breakthrough. The malicious setting has been
messier. Ishai et al. [ ] achieved a polylog(|C|, o) multiplica-
tive overhead with black-box use of a PRG; Afshar et al. | |
achieved overhead o, asymptotically worse but concretely better
at realistic o; Hazay et al. [ ] achieved constant overhead
in the random oracle model, but with either extra rounds or the
weaker “correlated abort” notion, in which the sender can force
the receiver to abort depending on a sender-chosen predicate of
the receiver’s input; and Dittmer et al. | ] achieved constant
overhead with standard security but from programmable OLE cor-
relations, which are considerably more expensive to generate than
OT correlations | ].

The source states the resulting question in a display of its own:
“Is there a malicious-secure NISC protocol with communication cost
0(|C|1) assuming random OT correlations and black-box use of
PRG?”, adding that such a protocol “would bridge the asymptotic
gap between what is known in a semi-honest setting and what is
known in a malicious setting”.

Its own answer changes one hypothesis. “For the question above,
we show that if we replace a PRG by a random oracle, we can indeed
close the above gap”: its Theorem 1.1 gives a malicious-secure two-
party NISC protocol for any Boolean circuit C with communication
0(|C|A), assuming random bit-OT correlations and a random oracle,
with standard (not correlated-abort) security. The random oracle is
used substantively — to instantiate the IPS watchlist by Fiat—Shamir,
following | ], and inside the commitments of the Ligero-style
sublinear proof its inner protocol depends on — so the question
as posed, with a PRG used only as a black box and no idealized
primitive, is what remains.

2 Notation and parameters

* C is a Boolean circuit computing the two-party function; |C|
is its number of gates.

* A is an exact computational security parameter, o a statistical
security parameter allowing 277 simulation error.

* Random OT correlations means random bit-OT correlations:
the receiver holds (,s;) and the sender (sy,s1) for uniform
bits, one instance per unit of setup.



* Black-box use of a PRG means the protocol invokes a pseudo-
random generator as an oracle and its security reduces to the
PRG’s, with no use of the PRG’s code.

» Communication cost counts all bits sent in the two messages,
excluding the correlated-randomness setup.

3 The conjecture

Definition 1 (NISC with malicious security). A non-
interactive secure computation protocol for a two-party function
f consists of one message from the receiver to the sender and
one message back, both parties additionally holding a setup
of random bit-OT correlations sampled independently of their
inputs. It is malicious-secure if for every efficient adversary cor-
rupting either party there is an efficient simulator such that
the real and ideal executions are computationally indistinguish-
able, in the standard (not correlated-abort) sense: a corrupted
sender’s ability to make the receiver abort must not depend on
the receiver’s input.

Conjecture 1 (Constant overhead from a black-box PRG).
There is a malicious-secure NISC protocol (Definition 1) for every
Boolean circuit C with communication cost O(|C|A) bits, assuming
random bit-OT correlations and black-box use of a pseudorandom
generator, and no idealized primitive.

Remark 1 (What the source’s own theorem does and does not
settle). The source’s Theorem 1.1 establishes Conjecture 1 with
“black-box use of a pseudorandom generator” replaced by “a random
oracle”. That is a strengthening of the assumption, not a weakening,
so Conjecture 1 is untouched by it; equally, the source’s result means
a resolution has to beat a known protocol rather than build the first
one, and the plausible route is to de-idealize that protocol rather
than to start over. Two uses of the oracle would have to go: the
Fiat—-Shamir instantiation of the watchlist, and the commitments
in the Ligero-style sublinear proof system used to keep the inner
protocol’s proofs short.

Remark 2 (Every relaxation is already known). Conjecture 1 is



tight against the literature in four directions at once, and dropping
any one of them makes it a known result: allow polylog(|C|,o)

overhead and it is [ I; allow correlated-abort security and
it is [ R ] (in the random oracle model); allow more
rounds and it is one of the constant-round protocols with constant
overhead [ |; allow programmable OLE correlations in place
of OT and it is [ ]. A resolution therefore has to hold all four
fixed.

Remark 3 (Direction, and what a negative answer would look
like). The source phrases this as a question and expresses no ex-
pectation; it merely notes that a positive answer would bridge the
semi-honest and malicious asymptotics. A negative answer would
be a lower bound of an unusual kind — separating black-box PRG
use from random-oracle use at a fixed communication budget, in a
fixed round pattern, with a fixed setup — and no such separation is
claimed or hinted at in the source.
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