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LOI MO PAU
* R ]a mot va moi trudng phan
mém danh cho tinh toan va dé hoa

= Nén tang d6 hoa cua R, ¢0 thé tao ra nhirng do thi
chat luong cao cling cac biéu tuong todn hoc. R
cing cO0 dinh dang van ban riéng tuong tu
nhu . dung dé cung cap tai liéu huéng dan
toan dién, ¢ truc tuyén & cac dinh dang khac nhau

= Trong khudn kho dé tai nho ndy, xin dugc trinh bay
bai toan sinh mau trén phan mém thong ké R vai cac
phan phdi quen thudc trén khong gian 1 chiéu va 2
chiéu.



https://vi.wikipedia.org/wiki/Ng%C3%B4n_ng%E1%BB%AF_l%E1%BA%ADp_tr%C3%ACnh
https://vi.wikipedia.org/wiki/Khoa_h%E1%BB%8Dc_Th%E1%BB%91ng_k%C3%AA
https://vi.wikipedia.org/wiki/TeX#C.C3.A1c_c.C3.B4ng_tr.C3.ACnh_d.E1.BA.ABn_xu.E1.BA.A5t

CHUONG 1. COSOLY THUYET
1.Gié6i thiéu vé R
2. Uéc lwong Bayes

3. Sinh mau bing phan mém R




CHUONG 2. BAI TOAN MO PHONG SINH
MAU BANG PHAN MEM R

1. Sinh méu ngau nhién mé phéng phan bé nhi thirc

Sinh mau ngau nhién md phong phan bo nhi thic véin = 100 vap =

0.5: ﬂ(k) — C,I{O.SRO.SlOO_k, SU dung ma trﬁn dél Xl'l‘ng AlOOXlOO cO cac

(1 oo
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Loi gidi.
Gia str ta can sinh mot mau ngau nhién gém 10.000 gi4 tri ¢& mé phong w. Chon
ngau nhién gia tri ban dau, giaswlax, =i €{0,1,2,..,100} va k bat ky). Giai

thuat nhu sau:

e Sinh trang thai mai j: Sinh gié tri ngau nhién u tir phan b6 déu U(0,1):

- Choi (i #0,100): Néu u > % thi nhan trang thai méi j =i + 1, nguoc lai dat
j=i—1

- Choi=0:Néuu > %th‘l nhan trang thadi méi j = 1, nguoc lai datj = 0

- Choi=100:Néuu < %th‘l nhan trang thai méi j = 99, nguoc lai dat j = 100




e Tinhtisd:

n()  Cl,051° 1000 i1(100 —)!  i!(100 — i)!
m(i) ~ C€i,,0.5100  j1(100—,)!" 100!~ jI(100 — j)!
( 1néui=j

1901 néuj=i+1

Bét’l‘ = 1 i+1

L 100—i+1 néuj=i-1
e So sanh:

- Néur =1 dit x.., = j, nguoc lai sinh uy tir U(0,1):
- Néuu < r ditxp,q = j, nguoc lai dit x, .1 = xx

e Thay k = k + 1, quay lai buéc dau.




Str dung R dé lap trinh, véi thdng tin ban dau nhap vao 1 ¢c& mau ngau
nhién can sinh (n = 10.000), gia st gia tri xuat phat ban dau ctia chudi 12
2 (duoc chon ngau nhién), ta dugc biéu do tan suat cac gid tri trang thai

xudt hién nhu sau:
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Bang tan sO CAC gia tri ctia mau:
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#® Thay d6i c4c gid tri xuat phat ban dau khac nhau, ta déu nhan duogc biéu do c6
hinh dang twong ty nhu trén, va tan sb tap trung chi yéu vao khoang gia tri
trang thai tir 30 dén 65, 6 nghia 1a cach chon gia tri ban dau khong anh hudng

dén két qua cua thuit toan:
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thay rang biéu do tan suat khong thé hién day du su phan bo
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2. Sinh miu ngiu nhién tir phan bo mii

Sinh mau ngau nhién tir phan b6 muc tiéu 1a phan bo mii:

—Ax LK .
() ~f(x, ) = 148~ néux 20 (3 < 4y ya phan bé dé nghi
0 neux <0

ax(¥)~U(=1,1).



Loi giai.

Pay la trudng hop phan b6 muc tiéu can mé phong 1a mot phan
bo lién tuc, vi thé phan bd dé nghi ciing phai lién tuc, nhu vay
khong gian trang thai 12 lién tuc.. Gia s ta can sinh mau ngau
nhién gom 20.000 gia tri. Chon ngau nhién mot gia tri ban dau

x® = x, > 0. Giai thuit nhu sau:
e Sinh gia tri trang thai mai y tir phan bo dé nghi U(—1,1): gia
tri y phai théa man (y — x(t))va(—l,l) , nhu vay
y~U(x® —1,x® +1).

. D A I e A 1 €70 I
e Tinhr = FOA) et ® SAEO-y) y=0




e S0 sanh:
Néur > 1, chép nhan gia tri mdi x (D) = Y,
nguoc lai sinh u tir phan bo déu U(0,1).
Néu u < r, chap nhan gia tri mai x¢D =y,
nguoc lai giit nguyén gia tri cii x(t+ = x®
e Thayt = t + 1 quay lai budc dau.
Str dung R dé 1ap trinh, véi ¢& mau ngau nhién sinh
ra 1a 20.000 gié tri, chon ngau nhién gié tri khai dau
la x, = 0.25, phan bd m(x) c6 tham s6 1 = 3, ta

duoc két qua sau:
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Frequency

e Céc s6 sinh ra c6 gia tri ham tap trung tir 0 dén 2,

trong do tan so 16n nhat 14 trong khoang (0,0.2):

Histogram of Ix
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# Thay d6i gia tri ctia tham s A 1én gap doi: 1 = 6, cac thdng s6 khac van giir

nguyén, ta c6 két qua sau:

mat do gia tri ;
] 0
o - 7
o _
o
w
=) o |
S x -
o (o]
o
= o
£ 8- o |
=
]
o _|
9 o
] G
T T T T |
o - 0 5000 10000 15000 20000
| T T |
0.0 05 10 15 thu fu buoc lap

o -
< -
9
2
o -
Q|
=
o~ -
0
o
[—
o |
o
o -




3. Sinh méu ngiu nhién tir phan bé chuan

~ ~ , 2
Sinh mAu ngAu nhién tir phan bé muc tidu 7(x)~N(0,1) = v% exp(—%) véi

phéan bd dé nghi g,.(y)~U(0,1).
Loi gidi.
Pay ciing 13 trudng hop mo phong phan bd n(x) lién tuc, v6i phan bd dé nghi dbi

xtng U(—1,1). Puong nhién véi giai thuat Metropolis ta van can diéu kién phan bd

q(x,y) dbi xtng, trong truong hop nay 1a phan bd déu trén (0,1).

Gia su ta can sinh mau ngau nhién gom 1000 gia tri. Chon ngau nhi€n mot gia tri

ban dau x® = x,. Giai thuét nhu sau:

e Sinh trang thai méi y tr phan bd U(0,1): gia tri y phai théa man (y —



y? 2
‘ r(y) V2 exp(—T) _ x(D7 _y2
[ Tlnh n_(x(t)) B ( x(t)z) —_ exp 2
Vzr SXPAT

e So sanh:
Néu r > 1 thi chap nhan trang thai méi: x(E*D) =y,
nguoc lai, sinh u tir U(0,1)
Néu u < r thi chip nhan trang thai moi; x+D) = y,
nguoc lai gitt nguyén trang thai trude: xt+1 = x(©

e Thayt =t+ 1, quay tré lai budc dau.

Str dung R dé 1ap trinh, véi gia st 1y mau ngau nhién gdém 1000 gi4 tri,
chon ngau nhién gia tri ban dau, gia st 1a x, = 0.5, ta dugc két qua mo

phong nhu sau:




® Van voi giai thuat trén, gia thiét phan bd dé nghi 12 phan b déu U(0,1), diém

tan so

-
T

ban dau xuit phat 12 x, = 0.5, 14y mau ngau nhién 4000 gi4 tri, nhung xét véi
phan b muc tiéu w(x)~N(3,1), chudi md phong lay tir gia tri & budc lip thu

1000. Ta c6 két qua nhu sau:
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Bai toan md phéng sinh miu bﬁng plu"in mém R

Nguyén Thi Hang
Dai hoc M4 - Dia chit

R 12 mdt phin mém sir dung cho phén tich thong ké va v& biéu d6. Thét ra, vé ban chét,
R 12 ngdn ngit may tinh da niing, c6 thé sit dung cho nhiéu muc tiéu khéc nhau, tir tinh todn
don gian, toan hoc giai tri (recreational mathematics), tinh toan ma trdn (matrix), dén cac
phan tich thong ké phe tap. Vila mot ngon ngit, cho nén nguoi ta co thé st dung R dé
phat trién thinh cac phin mém chuyén mén cho mét van d2 tinh toan ca biét.

R ¢6 chita nhiéu loai ki thuét thong ké (m6 hinh hoa tuyén tinh va phi tuyén, kiém thi
thong k& ¢6 dién, phan tich chudi thoi gian, phin loai, phdn nhém...) va d6 hoa. Pugc thiét
ké xoay quanh mét ngbén ngir méy thuc thu, R cho phép ngudi ding thém céc tinh ning b6
sung bing cich dinh nghia cdc hdm mdi. Nhiéu hé thong trong R duwgc viét bing chinh
ng6n ngit cia n6, gitip cho ngudi ding dé st dung cic giai thut.

- Trong khuén kho bdo céo, t6i xin phép khéng di sdu vao cach thiét 14p chuong trinh
dé chay trén R ma chi dé cap dén R nhw mot cong cu giup giai quyét bai toan sinh mau mo6
phong phéan phoi muc tiéu cho trude.

Ham phan phédi ciia bién ngau nhién gia tri 16n nhéit ciia qua trinh ngau

nhién va Ung dung trong théng ké kiém dinh

Pham Viét Hung
Pham Viét Hung

Trong céc bai toan théng ké kiém dinh, dé chip nhin hodc bac bé gia thiét dia
ra, ta thuong so sanh gia tri thong ké v6i mot gia tri ngudng. Trong bao cao nay,
chiing tai dé cap dén mot 16p céac bai toan kiém dinh ma gia tri ngudng dude xac
dinh tit ham phan phdi clia bién ngau nhién gia tri I16n nhit cia moét qua trinh ngau
nhién c6 phan phédi chuan. Mgt s6 ing dung trong thie té sé dige trinh bay chi tiét.
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