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Abstract The problem of how to construct a chosen ciphertext secure (CCA secure) public key
encryption (PKE) scheme that can encrypt arbitrarily long plaintexts (or equivalently a CCA
secure key encapsulation mechanism (KEM)), from CCA secure PKE with 1-bit plaintext space,
was first resolved affirmatively by Myers and Shelat (FOCS’09), and the subsequent works by
Hohenberger et al. (EUROCRYPT’12) and Matsuda and Hanaoka (IWSEC’13) showed simpler
and more efficient constructions. In this paper, we show yet another method for constructing a
CCA secure KEM from 1-bit PKE, based on the notion of “detectable PKE” (and KEM) that
was studied and used in the latter two works. The new construction of a CCA secure KEM
from 1-bit PKE that is obtained via our method has (slightly) smaller ciphertext size than the
current best constructions.
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