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-

·Big data.
(a) Iererations (data points)

-> big

(6) # dimensions parameters
- C describing each data

big

· Examples:
--

2. Income of Kyin population
= 3,000,000 observations, dimension=1.

Lowdin

2. Avatars of people on
FB

each avatar = 100x100 image
4

Each pixel- dimension
->Adimension =10.

High dim.

3.Other us examples:text,sound;video;
genome;

medical history;
chess games.

·FinalObservation; itis exponentiallyharder

to deal with large of dimentionsI than with theobservations.↑
↳ classicalstatistics, probability

I (vice limit Hus?

MDS,UDP (new).
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WHY exponentially harder? Example:

itemrayaraninsanere
· If d =1: use the grid

Y

]f(x)dx =2,(xi) f(xi) =1, f(X:)
"Resolution"- "An

· If d=2, do similary
butuse Regina.n=(x2) pt.

· For general dimension, we
need (Y)" pts.

Exponential in d. Too large.
-

Complexityof many aly's ismealin dimension

· Why? There is too much room in U.D.'s:

!
volume =1
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Dofor rescue: aremethod

· Instead of choosingXi on thegrid,

choose them atom (independently, uniformly in (0.1)"
d

=>f(xi) are iid. r.Y's. ,
f(x) is f(x) de

#

thefollowing standeral facts of probability theory:

①Let Ar..X has density(= pdf-probability density function) p(a)-

if (x =A3 =P(x)dr
Borel ACER

In this case we say that
X has amusiciation.

·p(x) =0 Vx; 9 p(x) dx =P(X)-x,x)3 =1.

-N

· Similarly for a random vector takingvalues in ". Density p:"-
-

-

Examplesuniform distribution. X-Unit (10,1))ifpla) =2*
0.

x-Unif (10,13") if p() =hY**

② Def the exitedvalue (expectation) of a r.r.Xwith density play is

E(x) =Ex. p(a) de

More generally, A function of: R+R,

#f(x) =I f(x).p(x)dx.

Similarly for a randomX:
Ef(x) =f(x) de.
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② France of a r.x X:
Var(X) =E(X-EX)*=E(x7) -(FX)2

③ mrity:(a) E(X,+... +Xn)
=EX, t...+EXn

- 16) If X:are
independent,

Vor (X2 + -. +Xn) =Var(X,)-
... -Var(Xn)

④Inof large numbers (SLN):
If X, X, X2. ... areindependent

and identically
distributed (id) random variables, then

EX,- EX almostsurely (a.)
↑
i.e. with probability-I.
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Back toour situation:X-Unif ((0,2)) independent
and identically

distributed (iid)

· E(I,7(xi)] =1xi) =f(x)
Ef(x) byidentical distribution d

-Baf(a) pla) da, where density is plus-hel

-,f(x) dx.
↳

=>we have an editor of the integral

· SLLN = f(xi)-pat(n) da aus.

·Rate of convergence? L error ("MSE"):
2

(2,1x:)-(f(x)dn
=Var( E, f(xi))

E C
10,11d
en

i 19

EZ
z

n
2
↳ be

en

=> I e.g. if Iused Fr.

· Taking square
not of expected error-dr)

regedimension be
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