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Abstract
The beautiful work of Applebaum, Ishai, and Kushilevitz [FOCS'11] initiated the

study of arithmetic variants of Yao's garbled circuits, where the circuits consist of

Add, Mult, gates instead of logical XOR, AND gates. The wire values are elements

in some ring R, with bit-length 𝑅 . To measure efficiency, we define the rate of a

garbling scheme as the maximal ratio between the size of the garbled circuit

መ𝐶 ,and the cost of writing the computation in the clear 𝐶 * 𝑅 . In AIK's paper,

they construct a scheme for arithmetic circuits over bounded integers under the

LWE assumption, with rate 𝑂(𝐾𝐿𝑊𝐸).

In this talk, I'll present two schemes:

- One for bounded integers, as in AIK, under the DCR assumption with rate O(1)

for large domains.

- One for 𝓩𝑃 elements for any modulus p, under either LWE or DCR.

In our paper, we also have a variant of the first scheme supporting circuits that

are augmented with Boolean computation (e.g., truncation of an integer value,

and comparison between two values), while keeping the constant rate when

garbling the arithmetic part.
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