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Adversary	types:	
- Semi-honest	:	following	the	protocol	
- Malicious:	may	deviate	from	the	protocol
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( ⃗u , ⃗v ) ∈ Fn × Fn (Δ, ⃗w ) ∈ F × Fn

wi = Δ . ui + vi

	-	subfield-vector	OLEΔ ∈ E
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• A	malicious	PSI	protocol	from	subfield-batch	OLE	and	polynomial	structure:	
- Secure	without	random	oracle	model	or	any	tailor-made	correlation	robustness	assumptions		
- 	Based	on	subfield-batch	OLE	on	polynomial	
- Competitive	communication	even	with	the	best	ROM-based	PSI
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:= +

Subfield		
vector-OLE

xi vi

position	i

( ⃗u , ⃗v ) (Δ, ⃗w := Δ . ⃗u + ⃗v )

⃗z := ⃗x − ⃗u⃗x ⃗u ⃗v ⃗k Δ . ⃗z ⃗w

⃗v = ⃗k − Δ . ⃗xFi(xi) := H(i, vi)
Fi(y) := H(i, ki − Δ . y)

If	y = xi ⇒ Fi(y) = Fi(xi)
- Secure	against	semi-honest	setting.	
- Communication	cost	depends	only	on	
the	bit-length	of	the	input	set.	

X
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Map	 	elements	to	 	bins	 	by	 	hash	functions	𝑛 𝑚 (𝑚 > 𝑛) 𝑘 h1, h2, …, hk : {0,1}* → [m]

Cuckoo	hashing	for	Alice Simple	hashing	for	Bob

Each	bin	contains	at	most	one	element

One	element	 	is	put	into	exactly	one	bin	
	 	for	

x
hi(x) i ∈ [k]

Any	element	 	is	put	into		all	 	bins	x k hi(x)

	In	our	work,	each	bin	contains	at	most	d	
elements

(d,k)-	general	Cuckoo	hashing

For	empty	bin,	add	a	dummy	item

k = 2,
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Theoretical	comparison	

For	more	details:	ia.cr/2022/334

[*]	PRTY19	has	two	variants:	
- SpOT-low	(lowest	communication,	higher	computation).	
- 	SpOT-fast	(higher	communication,	better	computation).		

[**]	Using	the	3H-GCT	OKVS	of	GPRTY21	instead	of	PaXoS,		
and	the	VOLE	of	CRR21	instead	of	the	one	from	WYKW21.		

[***]	Using		 	requires	an	expensive	degree- 	polynomial		
interpolation.		

n = 1 n

:		the	size	of	the	database.	
	:	bit-length	of	the	inputs	in	the	database.

n
l


