
5 Mar 2025 Count Sketch

Recall: Count-hin sketth stores data about

a stream ofn tokens in 50
,

134

Uses Space O) (brd) log()
Answers Frequency queries with additive

error
↑ En with

pub =1-8.

Count sketch improves the additive error

to allfll
,

rathe than En = allf111-

If(lz = V23
IIfil = El f(x))

11 fllIfly always.

They are equal whenf hasoly one

nonzero coordinate. (i . e .
the stream

is one token repeatedly)

If I If when many tokens

occur rarely
.

Ei
g

.
1000 tokens each occurring once.

11 fl1 = 1000 If = VToo 31
.6



Idea : use randem signs to cancel

hash collisions.

-

ferrocessinghas #
will beroughly an

P

Initialize h : 50
,
13 [B]

g
: 40

,
13 57 1

each sampled (independently) from

a Zuniversa hash family -

Triticize ((j) = 0 for all je(B].
for i = 1

,
-

,
mi

E(h(x)] =- ((h(xi)] + g(x)

Onyry(x): return ((h(x)]· g(t)-

Improved Count Sketch :

Use h
.. -ch :

do,-[B]

giooriggi 2013 t
all sampled indepitty from ZUHF.

for I= I --
ni

for j = let :

C(h(xi) , j) = Chkil ,j] + g(xi)
ERY(): return median of [Chj(x),j] · gj(x1].



Analysis!

Fix a token X .

To estimate

error in QUERY() we define some

rand vars.

Xe = Get hel
"Y has a

hash collision with X"
sign of rose sign at

jin propos every
time does

y influeU

Eye = ge(y) ge(x) Xye
Query(x) ?

"the amt of misey
contributes

to the 1th estimate of

Quy) .

"

1 let
Token

che)=
Length of stream)

Chelbl] - ge() = ge()ge(t) Xye

=uZge



#)Ce, e) · gen) =/y Eye]

=(Eye]

-(ge(y)ge(x)]- E(X
,
e)

-= f(x) + y+x

&(ge(g(X]
= f(x]

.

Var (notye) = # [(Eye - f(x))2]
= #)(=xEge)]
=]e

y + X
,

w+ X

yu occur in

different locations
in stream



E(E] = #[SegeX]
= E(Xye)=

↓

#Eye Zwe] =(gely) get XyeXwe]
=

Ily= w]·

Var( ,Eye (

=[b . f(yj
y + 30

,
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= 11 fi


