
e.g:Roll fair dice 600 times independently,
X be the # ofsixes thatappear.
(a):Whattype of rev is X? Dist of X?

support ofX:50,1,2, ---,6007
H

X is a discrete r.V.

Repeatedindep experiment
->binomial dist

-)
(b):Find 1P( X<100)

1P(X =100) - () (t)"

binomial
(a):Use a limit thm to show why the-(LLN,CIT-

prob in (b) can be approximated by value .



We shall use CLT.

SN: If X1, --i Xn, ---i.d. wr, ENXID,
Xit --- +Xn
- -5 (EX(n-1)n

Since X-B(600, ), let Xibe an indicator

of whether the i-th roll gives six.

X =x,+ - - - +X600(X is vind. Sum ofITarge enough n=600 w.v.)
1x =600 x5 =100EVar(X) =600x5x5 =F

*CLT:

xNo

-00x,V10,17



IP(X1100)=IPC)

Deean

I



We have a distF, we have rr. X-F,
want to estimate (Eh(X) => Monte Carlo

"s
①:Sampling,

sample n i.rid. random variable

X1, ---, XnwF.

②:Average
- h(x,) +h(x2)+ - - -+h(Xn)
f =--

M

ameans
Iis an estimator for fo

en

By SLIN, F
=lEh(x) =f(n +x)

So Monte Carto converges tothe tref.

Special Cases
mewhen Iwant toestimate

IP(A) =IEIA



MonteCarlo (100 simulations),

we are sampling from $1600, 5) for

100 time, so we have I sampling
-1, 42, ---,Y,00 i.i.d. -B(600,5)

butnow want toestimate (P(X(90)=P-
11

so consider
1EI,x<907

Ze Is
=

1907 i.z.d.S
Z, =

!

I(4,1907

↳ Applying transformation
2100=I9Y10 1907 ->②:Average-

estimator is
Zi+Zz+--+Z100 I blue-

100
= 1 => line in
- notebook

2.2.d. Sum, has CLT
variance of piu
AIEPapprox I

1EP=1EZ, =(EI,-,2907
-
e N(0,17 =1P(Y,x90) =PVar I

↑ is unbiased



100. VarZI

var=-= =i10o 100

z, =2,4,1907 -B(1,p> appears in CI.

X)- p)

<General MonteCarlo)

e.g.We wanttofigure outexpectation
of B1600, 5), called fo

sample 100 obs Y., --,Y100-B(600,6)
2.2.d.

then estimator is +Yo =I.



-%CI for pi

#* N10,13 (result of chi

find a, b such that

IP(a =# =>b) =0.95

↓

IP(a14 -p- b-) =0.95

↓

IP(Y-by- a5) =0.95

So:CI is [P-b, p-a.1I
N10,17 pdf-

/ ,
--

↓ b-
0.0259 0.025


