Probability Distribution
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1.1 —%i4rff (Binomial Distribution)

ZEAASH LT, TS A BEIREERN p, HERRE n BE, AR RE X ——
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P(X =k)=CkpF(1 —p)"* k=0,1,...,n.

it
X ~ b(n,p) Where E(X) = np, D(X) = np(1 —p)

curve (dbinom(x, 100, 0.3), 0, 80, col = "red")

Warning in dbinom(x, 100, 0.3): non-integer x = 0.800000
Warning in dbinom(x, 100, 0.3): non-integer x = 1.600000
Warning in dbinom(x, 100, 0.3): non-integer x = 2.400000
Warning in dbinom(x, 100, 0.3): non-integer x = 3.200000
Warning in dbinom(x, 100, 0.3): non-integer x = 4.800000



Warning

Warning

Warning

Warning

Warning

Warning

Warning

Warning

Warning

Warning

Warning

Warning

Warning

Warning

Warning

Warning

Warning

in

in

in

in

in

in

in

in

in

in

in

in

in

in

in

in

in

dbinom(x,

dbinom(x,

dbinom(x,

dbinom(x,

dbinom(x,

dbinom(x,

dbinom(x,

dbinom(x,

dbinom(x,

dbinom(x,

dbinom(x,

dbinom(x,

dbinom(x,

dbinom(x,

dbinom(x,

dbinom(x,

dbinom(x,

100,

100,

100,

100,

100,

100,

100,

100,

100,

100,

100,

100,

100,

100,

100,

100,

100,

.3):

.3):

.3):

.3):

.3):

.3):

.3):

.3):

.3):

.3):

.3):

.3):

.3):

.3):

.3):

.3):

.3):

non-integer

non-integer

non-integer

non-integer

non-integer

non-integer

non-integer

non-integer

non-integer

non-integer

non-integer

non-integer

non-integer

non-integer

non-integer

non-integer

non-integer

5.600000

6.400000

7.200000

8.800000

9.600000

10.

11.

12.

13.

14.

15.

16.

17.

18

19.

20.

21.

400000

200000

800000

600000

400000

200000

800000

600000

.400000

200000

800000

600000



Warning

Warning

Warning

Warning

Warning

Warning

Warning

Warning

Warning

Warning

Warning

Warning

Warning

Warning

Warning

Warning

Warning

in

in

in

in

in

in

in

in

in

in

in

in

in

in

in

in

in

dbinom(x,

dbinom(x,

dbinom(x,

dbinom(x,

dbinom(x,

dbinom(x,

dbinom(x,

dbinom(x,

dbinom(x,

dbinom(x,

dbinom(x,

dbinom(x,

dbinom(x,

dbinom(x,

dbinom(x,

dbinom(x,

dbinom(x,

100,

100,

100,

100,

100,

100,

100,

100,

100,

100,

100,

100,

100,

100,

100,

100,

100,

.3):

.3):

.3):

.3):

.3):

.3):

.3):

.3):

.3):

.3):

.3):

.3):

.3):

.3):

.3):

.3):

.3):

non-integer

non-integer

non-integer

non-integer

non-integer

non-integer

non-integer

non-integer

non-integer

non-integer

non-integer

non-integer

non-integer

non-integer

non-integer

non-integer

non-integer

22

23.

24.

25.

26

27.

28.

29.

30

31.

32.

33.

34.

35.

36.

37.

38

.400000

200000

800000

600000

.400000

200000

800000

600000

.400000

200000

800000

600000

400000

200000

800000

600000

.400000



Warning

Warning

Warning

Warning

Warning

Warning

Warning

Warning

Warning

Warning

Warning

Warning

Warning

Warning

Warning

Warning

Warning

in

in

in

in

in

in

in

in

in

in

in

in

in

in

in

in

in

dbinom(x,

dbinom(x,

dbinom(x,

dbinom(x,

dbinom(x,

dbinom(x,

dbinom(x,

dbinom(x,

dbinom(x,

dbinom(x,

dbinom(x,

dbinom(x,

dbinom(x,

dbinom(x,

dbinom(x,

dbinom(x,

dbinom(x,

100,

100,

100,

100,

100,

100,

100,

100,

100,

100,

100,

100,

100,

100,

100,

100,

100,

.3):

.3):

.3):

.3):

.3):

.3):

.3):

.3):

.3):

.3):

.3):

.3):

.3):

.3):

.3):

.3):

.3):

non-integer

non-integer

non-integer

non-integer

non-integer

non-integer

non-integer

non-integer

non-integer

non-integer

non-integer

non-integer

non-integer

non-integer

non-integer

non-integer

non-integer

39.

40.

41.

42

43.

44 .

45.

46

a7.

48.

49.

50

51.

52.

53.

54.

55.

200000

800000

600000

.400000

200000

800000

600000

.400000

200000

800000

600000

.400000

200000

800000

600000

400000

200000



Warning

Warning

Warning

Warning

Warning

Warning

Warning

Warning

Warning

Warning

Warning

Warning

Warning

Warning

Warning

Warning

Warning

in

in

in

in

in

in

in

in

in

in

in

in

in

in

in

in

in

dbinom(x,

dbinom(x,

dbinom(x,

dbinom(x,

dbinom(x,

dbinom(x,

dbinom(x,

dbinom(x,

dbinom(x,

dbinom(x,

dbinom(x,

dbinom(x,

dbinom(x,

dbinom(x,

dbinom(x,

dbinom(x,

dbinom(x,

100,

100,

100,

100,

100,

100,

100,

100,

100,

100,

100,

100,

100,

100,

100,

100,

100,

.3):

.3):

.3):

.3):

.3):

.3):

.3):

.3):

.3):

.3):

.3):

.3):

.3):

.3):

.3):

.3):

.3):

non-integer

non-integer

non-integer

non-integer

non-integer

non-integer

non-integer

non-integer

non-integer

non-integer

non-integer

non-integer

non-integer

non-integer

non-integer

non-integer

non-integer

56.

57.

58

59.

60.

61.

62

63.

64.

65.

66

67.

68.

69.

70

T1.

72.

800000

600000

.400000

200000

800000

600000

.400000

200000

800000

600000

.400000

200000

800000

600000

.400000

200000

800000



Warning in dbinom(x,

Warning in dbinom(x,

Warning in dbinom(x,

Warning in dbinom(x,

Warning in dbinom(x,

Warning in dbinom(x,

Warning in dbinom(x,

curve (dbinom(x, 100,

Warning in dbinom(x,

Warning in dbinom(x,

Warning in dbinom(x,

Warning in dbinom(x,

Warning in dbinom(x,

Warning in dbinom(x,

Warning in dbinom(x,

Warning in dbinom(x,

Warning in dbinom(x,

100,

100,

100,

100,

100,

100,

100,

0.5)

100,

100,

100,

100,

100,

100,

100,

100,

100,

0.3):

0.3):

0.3):

0.3):

0.3):

0.3):

, 0, 80, col = "blue",

0.5):

0.5):

0.5):

0.5):

0.5):

0.5):

0.5):

0.5):

: non-integer

non-integer

non-integer

non-integer

non-integer

non-integer

non-integer

non-integer

non-integer

non-integer

non-integer

non-integer

non-integer

non-integer

non-integer

: non-integer

73.600000

74.400000

75.200000

76.800000

77.600000

78.400000

79.200000

add = TRUE)

0.800000

1.600000

2.400000

3.200000

4.800000

5.600000

6.400000

7.200000

8.800000



Warning

Warning

Warning

Warning

Warning

Warning

Warning

Warning

Warning

Warning

Warning

Warning

Warning

Warning

Warning

Warning

Warning

in

in

in

in

in

in

in

in

in

in

in

in

in

in

in

in

in

dbinom(x,

dbinom(x,

dbinom(x,

dbinom(x,

dbinom(x,

dbinom(x,

dbinom(x,

dbinom(x,

dbinom(x,

dbinom(x,

dbinom(x,

dbinom(x,

dbinom(x,

dbinom(x,

dbinom(x,

dbinom(x,

dbinom(x,

100,

100,

100,

100,

100,

100,

100,

100,

100,

100,

100,

100,

100,

100,

100,

100,

100,

.5):

.5):

.B):

.5):

.5):

.5):

.5):

.B5):

.B):

.5):

.5):

.5):

.B):

.B5):

.5):

.5):

.5):

non-integer

non-integer

non-integer

non-integer

non-integer

non-integer

non-integer

non-integer

non-integer

non-integer

non-integer

non-integer

non-integer

non-integer

non-integer

non-integer

non-integer

9.600000

10.

11.

12.

13.

14.

15.

16.

17.

18

19.

20.

21.

22

23.

24.

25.

400000

200000

800000

600000

400000

200000

800000

600000

.400000

200000

800000

600000

.400000

200000

800000

600000



Warning

Warning

Warning

Warning

Warning

Warning

Warning

Warning

Warning

Warning

Warning

Warning

Warning

Warning

Warning

Warning

Warning

in

in

in

in

in

in

in

in

in

in

in

in

in

in

in

in

in

dbinom(x,

dbinom(x,

dbinom(x,

dbinom(x,

dbinom(x,

dbinom(x,

dbinom(x,

dbinom(x,

dbinom(x,

dbinom(x,

dbinom(x,

dbinom(x,

dbinom(x,

dbinom(x,

dbinom(x,

dbinom(x,

dbinom(x,

100,

100,

100,

100,

100,

100,

100,

100,

100,

100,

100,

100,

100,

100,

100,

100,

100,

.5):

.5):

.B):

.5):

.5):

.5):

.5):

.B5):

.B):

.5):

.5):

.5):

.B):

.B5):

.5):

.5):

.5):

non-integer

non-integer

non-integer

non-integer

non-integer

non-integer

non-integer

non-integer

non-integer

non-integer

non-integer

non-integer

non-integer

non-integer

non-integer

non-integer

non-integer

26

27.

28.

29.

30

31.

32.

33.

34.

35.

36.

37.

38

39.

40.

41.

42

.400000

200000

800000

600000

.400000

200000

800000

600000

400000

200000

800000

600000

.400000

200000

800000

600000

.400000



Warning

Warning

Warning

Warning

Warning

Warning

Warning

Warning

Warning

Warning

Warning

Warning

Warning

Warning

Warning

Warning

Warning

in

in

in

in

in

in

in

in

in

in

in

in

in

in

in

in

in

dbinom(x,

dbinom(x,

dbinom(x,

dbinom(x,

dbinom(x,

dbinom(x,

dbinom(x,

dbinom(x,

dbinom(x,

dbinom(x,

dbinom(x,

dbinom(x,

dbinom(x,

dbinom(x,

dbinom(x,

dbinom(x,

dbinom(x,

100,

100,

100,

100,

100,

100,

100,

100,

100,

100,

100,

100,

100,

100,

100,

100,

100,

.5):

.5):

.B):

.5):

.5):

.5):

.5):

.B5):

.B):

.5):

.5):

.5):

.B):

.B5):

.5):

.5):

.5):

non-integer

non-integer

non-integer

non-integer

non-integer

non-integer

non-integer

non-integer

non-integer

non-integer

non-integer

non-integer

non-integer

non-integer

non-integer

non-integer

non-integer

43.

44 .

45.

46

aT7.

48.

49.

50

51.

52.

53.

54.

55.

56.

57.

58

59.

200000

800000

600000

.400000

200000

800000

600000

.400000

200000

800000

600000

400000

200000

800000

600000

.400000

200000



Warning

Warning

Warning

Warning

Warning

Warning

Warning

Warning

Warning

Warning

Warning

Warning

Warning

Warning

Warning

Warning

Warning

in

in

in

in

in

in

in

in

in

in

in

in

in

in

in

in

in

dbinom(x,

dbinom(x,

dbinom(x,

dbinom(x,

dbinom(x,

dbinom(x,

dbinom(x,

dbinom(x,

dbinom(x,

dbinom(x,

dbinom(x,

dbinom(x,

dbinom(x,

dbinom(x,

dbinom(x,

dbinom(x,

dbinom(x,

100,

100,

100,

100,

100,

100,

100,

100,

100,

100,

100,

100,

100,

100,

100,

100,

100,

.5):

.5):

.B):

.5):

.5):

.5):

.5):

.B5):

.B):

.5):

.5):

.5):

.B):

.B5):

.5):

.5):

.5):

non-integer

non-integer

non-integer

non-integer

non-integer

non-integer

non-integer

non-integer

non-integer

non-integer

non-integer

non-integer

non-integer

non-integer

non-integer

non-integer

non-integer

10

60.

61.

62

63.

64.

65.

66

67.

68.

69.

70

71.

2.

73.

74.

75.

76.

800000

600000

.400000

200000

800000

600000

.400000

200000

800000

600000

.400000

200000

800000

600000

400000

200000

800000



Warning in dbinom(x, 100, 0.5): non-integer x = 77.600000
Warning in dbinom(x, 100, 0.5): non-integer x = 78.400000
Warning in dbinom(x, 100, 0.5): non-integer x = 79.200000
legend("topright",
legend = pasteO("probe = ", c(0.3, 0.5)),
text.col = c("red", "blue")
)
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curve (pbinom(x, 100, 0.3), 0, 80, col "red")
curve (pbinom(x, 100, 0.5), 0, 80, col = "blue", add = TRUE)
legend("topleft",

legend = pasteO("probe = ", c(0.3, 0.5)),

text.col = c("red", "blue")
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Wizisrfii (Bernoulli Distribution) , BJ—H{A55FISCH, B/ AiHAEIR M -

1.2 fA 34315 (Negative Binomial Distribution)

ZEMSFEE S, SRS A RAENERN p, IWABFM AR r WA, IBARLA R
X —— AR IREL:

PX=K)=C"lpr(1—p* " k=rr+1,..

i

D(x) = "1=P)

X ~ Nb(r,p), Where B(X) = - _
p P

JUiI 53 4ii (Geometric Distrirution) A “ ik, B4 r = 1 BFR9 5 T4y
fiie
iweH:

X ~ Ge(p)
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1.3 #J L4

AT BEALIARE, B N 7, o MR ER, ARORTIE A BEILAEL n fF,
DUEE PR R AN A O R RSUIR AR T LAl A -

HX:MzC%gjf
ik X ~ h(n, N, M)
E(X)= n%
Dy = MM MY

1.4 JA¥A43AR (Possion Distribution)

WRE AT R, WAL, AR EOE AR, HoR X

/\kef)\

P(X =)=

i
X ~ P()\)

E(X) =\
A
2 FELEA

2.1 IE&9

ESAMEEPNSE 1, o Kb p AGCESE EHIIMEAE « f EOAE: o WRIESHL,
AT HEHMLNSE. Eh:
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D(X) = o?

R R
1 _(z—p)?
pla) = —o—e
210
curve(dnorm(x), from = -4, 4, col = "red")

curve (dnorm(x, 0, 2), from = -4, 4, add = TRUE, col = "blue")

legend(
"topright",
pasteO("mean = 0, sd = ", c(1, 2)),
text.col = c("red", "blue")

)

mean=0,sd=1
mean=0,sd =2

dnorm(x)
00 01 02 03 04

S AT R AL

£ x 1 (t—p?)
F(x) = t)dt = e 2o dt
(@) Zoo p(t) /_oo V2mo

curve(pnorm(x, 0, 1), from = -4, 4, col = "red")

-4, 4, add = TRUE, col = "blue")

curve (pnorm(x, 0, 2), from

legend(
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"topright",

pasteO("mean = 0, sd = ", c(1, 2)),
text.col = c("red", "blue")
)
. Pre——r
= o 7 ean=0,sd =2
d —
X
e S
B o
c
s _
e _
© | | | | |
-4 -2 0 2 4
X
2.2 B2
EooF
X ~U(a,b)
a+b
EX) = 5
)2
pix)= =9
12

-]

E%E fora <z <0,

0 otherwise.
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curve(dunif(x), -1, 2, col = "red")

legend("topright",

legend = "min = 0, max = 1",
text.col = "red"
)
0 min=0, max=1
o
S _
S < _
© o
o _]
© I I I I I I |
-1.0 -0.5 0.0 0.5 1.0 15 2.0
X
0 for r < a,
F(x) = e fora<x<b,
1 for x > b.
curve (punif (x), -1, 2, col = "red")

legend("topleft",
legend = "min = 0, max = 1",

text.col = "red"
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© min=0, max=1
o
—
X 1
=
[
S N
o O
o ]
o I I I

-1.0 -0.5 0.0 0.5 1.0 1.5

X
2.3 FB A
ih:
X ~ Ezp(N)
1
1
LR

f(z; X)) = Xe™* for x>0 and A > 0.
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curve(dexp(x), 0, 5, col = "red")
curve(dexp(x, rate = 2), 0, 5, col = "blue", add = TRUE)
legend("topright",

legend = pasteO("rate = ", c(1, 2)),

text.col = c("red", "blue")

o rate = 1
o rate = 2
X _
o
s < |
© o
o _|
© | | | | | |
0 1 2 3 4 5

F(z;)\)=1—e? forxz>0and A > 0.

curve (pexp(x), 0, 5, col = "red")
curve(pexp(x, rate = 2), 0, 5, col = "blue", add = TRUE)
legend("topleft",

legend = pasteO("rate = ", c(1, 2)),

text.col = c("red", "blue")
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o | rate -
= ;
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o ]
o I I I I I I
0 1 2 3 4 5
X
2.4 T 54

i X ~Galo,\) E(X)=¢%, DX) =%

z
xk:—le— v

f($7k>9> = OFT k‘)

for z > 0 and k,0 > 0.

Hor, & R2RSE (MFRHEERD) , 0 2 RUZESH (SAREZZ L)), 1 T (k) 2 00 R 4.

curve (dgamma(x, shape = 0), 0, 5, col = "red")
"blue", add = TRUE)

2), 0, 5, col = "green", add = TRUE)

curve (dgamma(x, shape = 1), 0, 5, col

curve (dgamma(x, shape
legend("topright",
legend = pasteO("shape = ", c(0, 1, 2)),

text.col = c("red", "blue", "green")
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I - shape =0
g g — shape =1
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X © -
@
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| | | | | | I

0 1 2 3 4 5
X

eeled (k)
F(x; = =0 :
(x; k,0) /0 TR dt Th) orx >0and k,0 >0

curve (pgamma(x, shape = 0), 0, 5, col "red")
1), 0, 5, col "blue", add = TRUE)
2), 0, 5, col = "green", add = TRUE)

curve (pgamma(x, shape

curve (pgamma (x, shape
legend ("bottomright",
legend = pasteO("shape = ", c(0, 1, 2)),

text.col = c("red", "blue", "green")
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= O)
0.8
| |

shape =0
_ shape =1

pgamma(x, shape
0.4

2.5 B o0

itk X ~ Be(a,b) E(X) = -4

atb D(m):( =

atb)2(a1tb+1)

R AR

o 11— x)ﬁ_l

f(z;0,8) = Bla.d)

for0 <z <1anda,S >0,

AT R AR

B
F(z;0,0) = L,(a, B) = Ba for0<z<land a,8>0

3 = RMFRI A

FFE PR R AR AR PR A, BEARGE TR X B JE4h B = R A 3 1Y)
7E S
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RIT AR IS 7345, RIS e ST

X:W/( 75)

o i xa(m), xo(n), HZ %NF(m—l,n—l).
o 7 X ~N(0,1), AL x, B4 @wt(n—l)

RTAE AT LA 2
SE A

#i {ed iy R EIESEAE N (n, o) WREA, HREAIIEAY 2253 512K

1 , 1 .
xzﬁg x;, s :n—lg (r—x)
-

L X5 s MEM.
2. X ~ N(p, Lo?) - X4 ~ N(0,1)
e

3. (n— 1);—2 ~ x(n)
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