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http://sugiyama-www.cs.titech.ac.jp/~suqi/
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(uniform distribution of discrete type)

1
f(x):Nforle,Q,...,N
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N +1
B(X)=""
2
N? -1
X)) =
V( ) 12

:ixf(a:):g:x/]\f:(]\f 1)/2

- - Zx— (N +1)/2
:ig;?f(a;):ixQ/N:(NH)(zNH)/G
o - > 2’ =N(N+1)2N +1)/6

V(X) = E[X"] - {E[X]}* = (N* - 1)/12
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A M B N-M N
n
A €T B n—ax

{ .
(A
n—I

max(0,n — (N — M))
min(n, M)
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A x B n—=x

o MC:I: X N—Mcn—:zz
for x = max{0,n — (N — M)},... min(n, M)

n! - nax(n—=1)x---x(n—-r+1)

nCr:r!(n—fr)!_ rx(r—1)x---x1

(hypergeometric distribution)



N
:E Zn
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1 — 1 &
E[X] — NCn SBZ:OCU MCx N—MCn—x = NOn ;ZE MCx N—MCn—x
M < M
— Co 1 Nt Cora G
NOn;M 1 1 N—M mC M- 1
M n—1
= 10z N—m Oz _
NOan_OM 10z N—M 1 T x—1
n—1
nM 1
= 1C, N Cr— s
N N_lon_lxz_OM 1Ce N—M 1
NOn:ZMOx N—MOn—x
x=0
M4« M-1,N«N-1n+n-1
S M
N—lOn—l = ZM_le N—MOn—x—l E(X) — n_

=0
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N =100,n = 10




(Bernoulli trials)

p=0.9
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n—x

f(x) =nCep® (1 —p)" "

forx =0,1,...,n

(Binomial distribution)
Bi(n, p)
n=1 Bi(1,p)
(Bernoulli distribution)
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E(X)=mnp
V(X) = npgq
Mx (t) = (pe' +q)"

np
p=0.9
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= BIX°] - {E[X]}" = MX(0) -

=np+n(n—1)

p* —n’p® = np

M (0)*

(1—-p)
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n = 10

10

0.8

06

10

0.8

06

10

0.8

06

p=20.9 p=0.9

p=20.1
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(sampling without replacement)

(sampling with replacement)

g g
@ O

OO




M(N — M)(N —n)
N2(N — 1)

V(X) ="
V[X] = E[X(X — 1)] + E[X] — (E[X])?

n(n—1)M(M — 1)
N(N —1)

NCn = ZMCZU N—MOn—zc

=0

FEIX(X —1)] =
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