
Data Mining L2

Statistics t

Hashing
Data X = IX. axe

,

. .  . x. 3

X the unknown distribution

iid : independentand identically
distributed .



Each Xi E Cm] = fi
,

2
, ,

. .  .

,
m }

IP addresses
all possible words

# dogs in the year

me 365
-

known distribution u= uniform

Prca .  = j ] - It for ang jecnat

Hashing ( Hash Table )



(Random ) Hash Function
-

h : Domain → Range deterministic
&

"
Cm ]

IIsis ma

family of

Random 's select ha E) f I hash functions

Pr Cha Cx ) = ha Cs) ] -tf x # g
ha - H



• Built - In Hash function
SHA - I  

i #-GiI3)k → C ,m=z
" ]

a -- salt

input x → SHAI ( concert ( x. as)
-

• Multiplicative Hashing frack 7.32 )
# 50.32

haCxS= Lm. frack . a ) )
= ( xa 8) modus 8 nkosmehw

• Modulating hlx ) - x mod m

Do NOT USE



WE Unifcql )

I. m ) → j Ecm ]

-

• How mang samples A
,

-4
,

. .  . Xn E Cm ]
so aus

two Xi -- Xj
a collision

? ⇐5. m = I →
0cm )

↳ n -0*7



Jan 26
,

12

Feb
g Prfeollision ]Mar

Apr 2.5
MI

23,4sane after n= 23

Joly
Aus
Sept
①act

③
24

The

24,23

Dec a



Pr Collision
,

domain Cm ]
,

n steps ]
n - I → Pr to

n= 2 → Pr  = In
n - 3 → Pr

--⇐#)=⇐#kwhen (2) pairs
= I

* m "

Pr C no collision ] = A - In)
" " )

↳ most
collide Pr Callisto . ] = I - G - ⇒

" %)

pigeonhole set n -- Em

principal 1- ( I - Is )m= I - te



Prandtl- ( ME)(m⇒Ch) .  in Cuza)
• Birthdaysnot did

mode Oct 5

• 366 C Feb 29 )

• Twins



How many n unfit we See

all jefm ]

? n Z m

"
Coupon Collectors

"

MZ in Tm m login



EE.IE#ti7 ¥i÷. His:D
i .

Harmonic

Hm= 0.577  t lhncm )
#

~

-
Ecru ] ri = # trials until ith

distinct item
=E(EITI]

r
,

= I
, re = 2

= II,
Effi ] epochs to = ri - re .

Effi ] - ¥.

= =m÷+ ,



truth C

* )

sample CX ) error

d$u
,

Abcx ) ) z
et

Pr Cd ( u
, AG C x ) ) > c ] -2,1

prob . failure

Probably Approximately Correct

( DAC )


