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3
2.1
2.1.1 11
p.221)%
3 Biometry
4 Bayes’ theorem A Hi,H>,...Hg
A H, P(H; | A)
P(A | Hy)
P(H; | A)
Hi,H>,...Hg HiUHU...UH =Q
P(H; | A) = 0T PA|H)

P(Hj) - P(A| Hj)

P(Hj) Hi prior probability  P(Hj | A)
posterior probability

) _ PHinA) _ P(A|Hi)- P(Hi)
PURIA = =50 == 24

A=ANQ
=AN(HiUH2U...UHy)
=(ANHi)U(ANH2)U...U (AN Hy)

< <
P(A) =" P(AnH)) = P(Hj)- P(A| Hy)
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pp-234-235

P

p-235
p-236)
5
(error function)
f(z) = ;ex ©—(JJ— )2A202a —co<x <00
- \/ﬂo' P 14
1AV 270
z e} © a

exp —(z—w)?A20% dx =270

R
> exp f(z)dz =1

Z & ; © La
E(z) = z(1-AV2ro)exp —(x — p)?A20% do=p
Z _ © <o 2
V(z) = (x — p)?>(1AV2r0)exp —(z — p)2A20% dz = o?
—o0

z H o N(p,0?)
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3
Gauss, Laplace = (ordinary least square)
Karl Pearson = (method of moment)
Ronald Fisher = (maximum likelihood)
3.1
3.2
)
moments etc. moments
[l ]0) 0
Z o0
E(z) = zf(x | 0)dx = g(0) (1)
E(z) 6 0
0 =g *(E(x)) (2)
=g (z) (3)
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3.3
2
Y1,Y,...Y, Ly var(Y) = o2
Y, =py +¢; E(z’:‘l) =0, var(ei) = 0'12/
E(Y;) = py
e,=Y,—puy 1=1,...,n
Hy
P P
min €7 =min  (@;_py)?
i=1 i=1
(sum of squared errors, SSE)  puy
P
d - 2
9SSE Z:l(% fy) P
Opy dpy =1 Y
P Y;
P . . =1
= Yi=npy = iy =
i=1 n
fly
4
2 6
2 (treatment group)
(control group) (coutrolled ex-
periment)
_ P i _ P -
Yl = ) YleTl Yz = ) YszTZ (4)
J J
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P _ P _
S1= (Y1;-Y1) Sa= (Y2, —Y2)

J J
Y15Y2 N(:U/lv U%Arl)a N(M27 USATZ)
SzAU% Tl—l, ro — 1
n=mry+17r

62 =81A(r1 —1) 62 =SA(r, — 1)

2
Ho:p1 = p2
Hy:p # po
Hy g > pz
Y1 —Ys pa — p2 (0fAr1) +
- V-
- T 2
(01Ar1) + (05AT2)
Vi-Y, A
0'2 7
0%, o3
}71 — }72 H1 — 2, (1A7‘1 + 1AT2)02
(S]_-l-Sg)AO'Z (r1—1)+(r2—2):n—2
a? pooled variance

62 = (S1+ S2)A(n —2)

Vi-Y,
(1Ar; + 1A7”2)(32

t=p

(03Ar)



n—2 t
7 o, 03 (6)
Y: - Y
= p—os—r—2 (10)
(61A) + (63Ar2)
© ~ . a
(02Ary) + (05Ar;) (11)
o Ar2(ry — 1) + o313 (ra — 1)
v v t
Welch’s Test
2 ( )
Hy: 0% =03
SLAO'ZZ T — 1
~D <
01 SlA(Tl — 1)
F = = - 12
6’% SzA(Tz - 1) ( )
v=r1—1 vo=rp,—-1 F
O'% #U% F> F%(’U]_,Uz)OI'F< 1AF%(1)1,1)2)
O'% >O’§ F>FO¢(’U;L,’U2)
0% < o3 F < 1AF,(v,v1)
«
3 W1, 42y - e (@ > 3) analysis
of variance: ANOVA
(factor)
(level
(treatment
completely randomized design (randomized block
design) )
A Al,...,Aa r1,...,Tq Al
J Yij

Yij=pitey =120 j=1,...,7 (13)
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n=Xr; T i
o= TzulATL

grand mean

(effect)
Qi = [y — [
P
T,L‘OQ':O
(13)
Yij=ptao;+e; 1=12,...5 j=1...,7
( W+ i a; +
one-way layout
A
Ho:pr=pz2=...lq
or Hy:a1=ax=...a,=0
(13)
PP
Se: ) (yzg yl)z
i j
PP ;
= _yizj_ yfArl
i J 7
S, Ac? Ve=nN—a
Ho :py = pl2 = .. fla Yij = 1+ €y
2 Y
PP PP i
ST: ) Yij gz)zz yzzj gzzAn
i i
Hy
Sy =87 —S.
P, 5%
= y;Ar; —y“An
B

(14)

€ij)

(15)

(16)
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Sa Se vi=a-—1
o SAAZ/A
F=%Am (18)
va Ve F (va, ve)
(ANOVA Test) (18)
(Sa)
(SAAVA) (Se) (SSAVS)

P . PP <
Ve= (;=DViA(n—a)= (yi; —¥:)"Aln —a)

c 7

B=(n-a)logV,— (r,—1)logV; (19)
Hy:0%2 =035 = = o2 a—1

, 1
B = 12 34 (20)
1 1 P 1 1
+ 3(a—1) -1 n—-a
2 ( main effect
( )

(one factor
at a time experiment)
( (factorial

experiment) )
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AB

yijk:uij—i—eijk i:1,2,...a; ]:].,,b7 k:1,2,...,r (21)

Lhi AiBj Cijk N(O,CTZ)
n = abr
P P PP
fi = ; pigAb, i = i pigAa, L pijAab (22)
I A; B; I main
effect

Bj=n;—p, Jj=1,...0 (23)
i A, B (inter-
action)
(aB)ij = piy — (0 — 0 + B;) = paj — f — fij +
i=1,2,...a; j=1,2....b (24)
(24) (21)
Yijh = o+ i+ B + (aB)ij + eijn (25)
( )+ A +( B )+( AB
) o | o
Ya; = 0,36; =0, (O‘ﬁ)m =0,7=1,...b (aﬁ)w =0,1=
i J
1,...a
Sa, Sp, San Se

vpr=n—1, va=a—-1, vg=b—1, wvap=(a—1)(b—-1), v.=ab(r—1)

(26)

10
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Va= SAAUA, Vg = SBAUB, Vag = SABA’UAB, Ve = SeAve (27)
F

Hp : (Oéﬁ)u =0 Fap = VABAVe

Hy: ;=0 PWA:VA'é“/6

Ho: 5j20 FB:VBAVe

Yij = b+ i + B + (aB)ij + €5 (28)

Se
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