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_ 941 %2(5)
aay(i)as(.)
_ %)
a2(-)
oodd:000b0b0000d00oooob yo0ooO az(j)/az(,):plj:---:p]jDDDD
(=)
00040000 m;=n.p;; 00000000000000 0000 @ =pi;=---=pr

ooo WjDDDDDDDDD
Myj = NG T
. log(my;) = log(n;.) + log(m;)

D0000000u=0,uy;) = log(n;.), usy;y = log(m;) DO 0000 log(m;) = u+u) +uay)
goooooobooooooobooa Il

00o0o00ooooo0ooooD 1.)ooooo

Ho : log(mij) = u+uy) + ugy) for all i, j

Hy: log(mij) = u+ uyy + ug(jy + gy for all 4,5
0oooooooouooooooooooouooooooooo

HD . UIQ(U) =0 for all ’L7j
H1 . H0|:| 0

gboobooooboooboooboogod
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goboooogd

goooooooooooooobo g =ngO000000000000000C0O0O0O0O0OAO

00 14.2. IxJOOOOOOOO0OOOOOoOoOOoOO

log(myj) = u + uyy +uggyy for all 4,5

<  pij =pip; forallij

(@o)
(=)
ooooo
mij = eWtui) Tua()
= aal(i)ag(j) Oa= eu, al(i) = eul(i)7a2(j) = e"2() [
7 aaq(;)ao(;
0000000 py; =4 = 2020 nopoooooo
aa(;)ag(. aaq(N\ag(;
P = (4) ()7 py= () %2(5)

aaq(N\Aoy(.
000000000 1=p. = —020g00Q
n..

ogooo,
aaq(;)ag(\aay (a4
pipg = ()(;2<> 0)
_ ) a91(5)%2(5) ada()a1()
N n.. n..
= DijP--
= Dij
goon
(=)

00040000 my=n.p; 000000000000m; =n.pp; 000000

log(m;) = log(n..) + log(p:.) + log(p.5)

00 O00log(mij) =u+uyg +uyy 000000000000000 O
0000000000000000000000 (1.2)00000

Ho : log(mij) = u+uy + ugyy for all i, j
Hy @ log(mij) = u+ uy) + ugy) + i) for all 4, j
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ugboogn

H(] : ul?(ij) =0 fOI’ all Z,j
H,: HyOO

gboboooobooobooboood

1.5 OOooogd

000000000000000 ROOOOOOOOOO0OOO0O0O0O0O000000000
0oo

000000020030 110120000000000000000000000000000
0000000000000000000000 ROCRNOOOOOONOOODOOO0O0O0O0O
0000000000000 000000000000000000000000000000
oooo

Q0.0000000000000000
0.0000 |D.000000 |0.000000 |0.0000000 |0
00 38 184 224 371 817

go 26 164 241 313 744

QD.000000000000000
0.0000 |0.000000 |0.000000 |0.0000000 |0
00 9 25 66 717 817
00 45 146 212 341 744

gbogboboooboooooboboooooooboboboboooboobobobooooon
000000000000 1:):0001=0002=000000 2@y):0001=00000---0
4=00000000000000

goooRrROOO20000000000

log(mij) =u-—+ U1 (4) + U(5) + U12(ij) (|:| 0o 1iooo0oon D)

log(m;j) = u+ Uy () + Ug(y) (00O 2)

O000000000000000 school-Q1(Q2).csvd0000ODDOOOOOOOOOROODO
obooooooooooon

goobooobooboboobooooogboROOOlegmOO0bOobooboooooooOog
ubooboboobobbooboobobobobbooobooboobobooooobog
gooboooooon

googoobooboooo
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> Q1 <- read.csv("school-Q1l.csv",header=T)

#0000 00000000000 b0oboboon

> Q1
Sex Answer N #00000000000O0O0OO0O0OO0OO0OO
1 Boy A 38 #IUO logimUOUOOOOOOOOOODODOOOOOODOO
2 Boy B 184
3 Boy C 224
4 Boy D 371
5 Girl A 26
6 Girl B 164
7 Girl C 241
8 Girl D 313
>

> Q1.m1 <- loglm(N~Sex+Answer+Sex*Answer,data=Q1)
#O0ODOOoOoOOoooooooouoo.m1i0O0ooOoO

>Ql.m1  #OOOO

Call:

loglm(formula = N ~ Sex + Answer + Sex * Answer, data = Q1)

Statistics:

X"2 4f P(> X°2)
Likelihood Ratio O O 1 #00000000O0O
Pearson 0 0 1 #0000000O00bOO

> fitted(Ql.m1) #O0OOODODO
Re-fitting to get fitted values
Answer
Sex A B C D
Boy 38 184 224 371 #1000O0O0ODOOODOOO
Girl 26 164 241 313
> residuals(Q1.m1) #0O O

Re-fitting to get frequencies and fitted values

Answer
Sex ABCD
Boy 0000
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Girl 0 0 0 O

loglm(N Sex+Answer+Sex*Answer,data=Q1) 00 Q1000000000 Sex0 0000 uy(2)0
O00AnswerD0O0O0OD0 ue())0 0000000000 upe) Dooooooouoogn
oo obb«0oooooooooo
000000b0obOO0o0o0bO0ooO0oo0o00o0o00o0bOO0oDooDo0bOobD PO0OODOODOODOO

gooboobogoo
gboogooboobgoooo

> Q1.m2 <- loglm(N~Sex+Answer,data=Q1)

> Q1.m2
Call:
loglm(formula = N ~ Sex + Answer, data
Statistics:

X"2 df P> X72)
Likelihood Ratio 5.544032 3 0.1360286
Pearson 5.537332 3 0.1364227

> fitted(Ql.m2)
Re-fitting to get fitted values
Answer

Sex A B C

#00OD 2

= Q1)

D

Boy 33.49648 182.1371 243.3728 357.9936
Girl 30.50352 165.8629 221.6272 326.0064

> residuals(Q1.m2)

Re-fitting to get frequencies and fitted values

Answer
Sex A B C
0.7616047 0.1378017 -1.258863
Girl -0.8368228 -0.1449215 1.283013

Boy

D
0.6833154

-0.7252224

oobooopPODOOOBLOOOODODOODODD Ho:upepy=000000000
ubobooboobbooboobboobooobo
gbbooomooboboooboooboboobobooobboobbooobooboon

ugbbooobgogboobobod

goboooboboobooboobobobooboRrRO0OD gmdOOoOobDOoOooDOobobODOobDOO
uboooobooboobobooboboboboooobooboobobooobobooono
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uboobobobooboboboobooobooboboooobobooboobobooboono
gboobobobobo
gooboobooboooo

> Q2 <- read.csv("school-Q2.csv",header=T) #OOOOOOOOODOO
> Q2

Sex Answer N

1 Boy A 9
2 Boy B 25
3 Boy C 66
4 Boy D 717
5 Girl A 45
6 Girl B 146
7 Girl C 212
8 Girl D 341
>

>

> Q2.m1 <- glm(N"Sex+Answer+Sex*Answer,family=poisson,
contrasts=1list(Sex="contr.sum",Answer="contr.sum") ,data=Q2)
#family=poisson OO U OO0 OUO0OOOOOODONO
#1000

> summary(Q2.m1) #0 00000

Call:
glm(formula = N ~ Sex + Answer + Sex * Answer, family = poisson,

data = Q2, contrasts = list(Sex = "contr.sum", Answer = "contr.sum"))

Deviance Residuals:

[t] o0 0 0 0 0 0 O O

Coefficients: #0 00000000
Estimate Std. Error z value Pr(>|z|)

(Intercept) 4.51995 0.05651 79.984 < 2e-16 **x

Sex1 -0.47474 0.05651 -8.401 < 2e-16 **x*
Answerl -1.51800 0.14093 -10.772 < 2e-16 **x*
Answer?2 -0.41870 0.09513 -4.401 1.08e-05 *x*x
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Answer3 0.25317 0.07535 3.360 0.000779 x*xx
Sexl:Answerl -0.32998 0.14093 -2.342 0.019205 *
Sex1:Answer2 -0.40763 0.09513 -4.285 1.83e-05 ***
Sexl:Answer3 -0.10873 0.07535 -1.443 0.149007

Signif. codes: O ’x*x’ 0.001 ’x*x’ 0.01 ’x’ 0.05 ’.” 0.1’ ’ 1

(Dispersion parameter for poisson family taken to be 1)

Null deviance: 1.7642e+03 on 7 degrees of freedom
Residual deviance: -1.1813e-13 on O degrees of freedom #IJ U OO DO OODO
AIC: 66.897

Number of Fisher Scoring iterations: 3

> fitted(Q2.m1)
1 2 3 4 5 6 7 8
9 25 66 717 45 146 212 341

glm 0 00O contrasts=list(Sex="contr.sum”,Answer="contr.sum”) 0 D 000000000
dobbtbodoobbooootoobboobbuoouobbbooouobbbddsummary 000
gooooboogobooobooboooboooboobooobooboobooboobooboooobobo
oooooobobobobbooooooooooooo
OROOODOODOO"O0summary 00000000 0O0OOOOODOOOOOO
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ooo ROOODO ooooo oo

oad Intercept u 4.51995
01000 | Sext wy  -0.47474
- u1(2) 0.47474
00000 | Answerl ug(1) -1.518
Answer?2 uy(2) -0.4187
Answer3 uy(3) 0.25317
- Ug(4) 1.68353
ooon Sex1:Answerl U12(11) -0.32998
Sex1:Answer2 U12(12) -0.40763
Sex1:Answer3 U12(13) -0.10873
- U12(14) 0.84634
- U12(21) 0.32998
- U12(22) 0.40763
- U12(23) 0.10873
- U12(24) -0.84634

O0000oooo00o0o0o (L,1)boooooo

log(m11) = u + uy(1) + uga) + ur2(11)
— {(4.51995) + (—0.47474) + (—1.518) + (—0.32098)}

ubobobooobooboooooo
m11 = 9.000048804

O0000oooooo0O0(L,)oooooooooooOO0OOo0o0ooooooobooOoO0ooOoo
oboooooooogoog
gooooooooooon

> Q2.m2 <- glm(N"Sex+Answer,family="poisson",
contrasts=1list (Sex="contr.sum",Answer="contr.sum") ,data=Q2)

> summary(Q2.m2)

Call:
glm(formula = N ~ Sex + Answer, family = "poisson", data = Q2,

contrasts = list(Sex = "contr.sum", Answer = "contr.sum"))
Deviance Residuals:

1 2 3 4 5 6 7 8
-4.234 -8.076 -7.393 6.633 3.429 6.421 6.347 -7.728
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Coefficients:

Estimate Std. Error z value Pr(>lzl)

(Intercept) 4.73636 0.04252 111.384 < 2e-16 **x*

Sex1 0.04680 0.02534 1.847 0.06475 .

Answerl -1.44162 0.10520 -13.704 < 2e-16 **x*

Answer?2 -0.28894 0.06878 -4.201 2.66e-05 *xx

Answer3 0.19702 0.06004 3.281 0.00103 *x*

Signif. codes: O ’*xx’ 0.001 ’*x’ 0.01 ’%> 0.05 ’.” 0.1 > ’ 1

(Dispersion parameter for poisson family taken to be 1)

Null deviance: 1764.2 on 7 degrees of freedom
Residual deviance: 334.8 on 3 degrees of freedom #0000 0O0MOMN
AIC: 395.70

Number of Fisher Scoring iterations: 5

> fitted(Q2.m2)
1 2 3 4 5 6 7 8
28.26265 89.49840 145.50032 553.73863 25.73735 81.50160 132.49968 504.26137

gbobobooboooooosb 3480 noooonoonoonbo PODOROOO

> 1-pchisq(334.8,3)
(1] O

O0000000Opchisq(334.8,3) 000000 3000000000000 33480000000
0000000000000 00000S% 000RO0OO

> qchisq(0.95,3)
[1] 7.814728

poooooboooobooobuobooionobobioboid uegy=0000

oboooooooooog
gbobooobooobboobboobbooobboobbooobooobooon

gbbooboobboboboobooboboobooobobooboooobooooonobo

gooao ulQ(ll) = —033, U12(12) = —041
gooo ’U,12(21) = 033, ’U,12(22) =0.41

26



ubobooboboooboboobooboobuooboboobobooboooboboobooobo
oboooooooogog

gbobooboobobooobobooboboboobobooboooobobooobono
ubbooboooboboobobooboooboboobooobobooooaonboo

gbboboooobbuooobbbooobboooobbuoooboboooobobooobo
ocooboorOOOODOOODOOODOOO
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i,,k00000000000000000000 (,5,k) 0000005, i =1,...,1, j =
1...,J, k=1,...,K00O0O0O0OOOO0OO0O000000000000000000000000
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oo A
Ap nr1 ot NI nRK o NIJK
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j=1k=1 i=1 k=1 i=1 j=1
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\ =1 j=1k=

0ooooouooon pye 0000 my, DOOO00O0000000000O
gboboboobooboboooboboobobooboboobobobooooboobobong
ubboobuoobbooboobboobooa

gooo

ooobooobooboboouobooooboOoO0 MLEODOODOOODEODOODOODOOO
ny;. 0000 IxJOOO0OO0
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oo cCc==cC.
00 B | By By | O
Ay ni. 0 Mig. | N
oo A
Aj nr. -+ Ny | nr.
0 ni. o Mg | N

obobobpUbobbobboboobbObobb 12000000 pO0 MLEOODOODODOOO
gboobooboooooooooMLEOOOOOOOOOOO

Ty

Pij. =

S

Dbi- = P pj =

n
000000 COoooDOD IxJOOOOOO0ooooo A, BOOOOOOOOOOOOOO
0b0oddIxJxKUOOOOoOooooooboobooooooo MLEODODOODOODDOO

oood

~ n;.. R n.j. . .k
Pi =m0 Py = Pk =
~ Nngj. ~ Nk N .k 7’:17 aI7 ,7:1, .,J, ]{,‘:1, ’K
Pij- = y Dik = y Djk =

n n n

O0oooo0oooodo MLEOOOOOOOOOOO0O00O00O0 pyjp 0 MLEOOOOOO
goo

21 000O0OOO0OOO0O
D00000000000000000000000000000000000000

MYV, 00000000A,B,CO0O0DOODOOOOO

M®. 0000000 10A0 (B,C)00000000

M®). 00000002080 (A,C)00000000

MW 0000000 30CO (A,B)00000DO0

M®): 00000000 10C0000000 A BOOODOOODOODOOOO

M®. 00000000 20BO0000000 A COO00O0O0OOOOCOOOOO

M7 00000000 30A000000O B,CO0O0OOOOOOOOOOO

M®. oooooooon
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2.1.1 O0O0OgoOoooo

O000000000000000 AB,CO00000ODAlLBICOODODOOOOOOO
0000000000000000000000 (4,7,k) 000 pj 00

MW pijp = pipjpon
000000 MOO00000000000MY 00000 000000 ;00

A1) A s
Pijkx = Pi-P-j-P-k
o Ng.. Mg N

0D0000000000MY 00000 mE 000000 M) 00
M

~ (1 ~
mgﬂl =n.p
n2.

oooooooooooooo M®Oooo

my;.. = Ny.., m.]-. =Ny, m..k =N.k

ubboobuoobboobooboooboobooon

2.1.2 0000000

Odooooooooododoooooooooooouoooooooooooooon
gddoodoodoooooooooooooooonon
M® : pij = pipjr, Al (B,C)

M® :pijy = pjpin, BL(AC)
MW pijk = papij., CL (A, B)

0000
M®00000p 000000 3400

(2) .

Pijk = Pi-P-jk
_ N Nk

D0000000000M® 00000 mE000000 mi)00

(2) _ ~(2)
ik = n...pz.jklil
i .. Nk

m
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Ooo0ooooooooooo M®ooo
T?L,L = Ny.., m.jk = N.jk

000000000000 000000000000000
M® MO OODDODODO00D00D0O00O00D00D00O000000000DO00DO0onoooooo

. M. M.k ~ (2) ;. Nk R R

2 . p@ _ MiTy (2 _ J . L

MS prg EUR 5k - (M. = Mooy Meji, = M)
@) . B _ ik o @) Mgk oo

M) Dijk EUR Tk - (M.j. = Nojo, Myl = Niok)
4) . .(4) . nkn” ~ (4) . nknw N . ~ .

M@ . Py = — 5 M =—— (Mey = Nk, M. = Ngj.)

2.1.3 O00O0O0Oo0ooOoOd

gbobobooobooboobobobooboboboobobobooooboboan
O00CcO000000O A BOOODODODODODOOOODUALB|CODODOD (4,4,k)00000O0O
0000000000 oOooAlLB|COOO

PI"(A:AZ‘,B:BJ"C:Ck):PI"(A:Ai|O:Ck)PI‘(B:Bj|C:Ck)

gbooaoo
PI‘(A == AZ,B == Bj,C: Ck) o PI‘(A: A,L,C: Ck) PI“(B == Bj,C: Ck)
Pr(C = C%) B Pr(C = Cj Pr(C = Cy
PI‘(A = A“C = Ck) 'PI“(B = Bj,C = Ck)

- Pr(A=4;,B=B;,C=C) = Pr(C = Cy)

00oo0o0o0oo AlB|COOOOO (4,4,k) 00000

O000ALC|B,BILC|AODODOOOOOODO pp0000000
gboboooobooooooooooooooooooooon

0000
M® 00000 p 000000 34,00

(5) _ Di-kD-jk
kT P
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00000000 M® 00000 myE000000 @00

- (5 Di-kD-jk
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Oo0oo0ooooooooooo M®ooo
mi,k = Nk, m.jk = n.jk
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MO MO OODODODDODODOODODOODODDOOO0ODOODOD0OO0ODODO0OO0ODOO0OODoDOO
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M 13;.) _ Mg Nik (7)) _ MMk
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214 0000O0OOOO0OO0

gboboobobooobobooboboooboboooboooboboobobooo
gbooaoo

M®) . Pmbi1 _ P11kPijk
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00 2.1.1. 2x2x20000000 M®Oooooo m; 000000 m; 0000000
oooood

oooo
2x2x200000000,M®0p,; 000000

P111P221 _ P112P222
Pp211P121 P212P122

oooooooooono
D111P221P212P122 — P112P222p211P121 = 0 (2-1)

oooon
gooooooooooooon Zi’j’kpijkzlﬂﬂﬂ

3N pigr—1=0 (2.2)
i J  k

ugboogn
00 p0 MLEOOOODO L(p)0 000000 pO0O0O0OO00OOOOOOODOODOOOOOO
00000000000 p00000O0OlogL(p) 0 pO0OOOOOOO

U(p) = Z Z Z Nijk 108 Dijik
i J kK

oooo
00 (21)0(22)0000 4(p)000000 pO00000000000000000000
0000000 FOO

F(p,A1,X2) = Z Nijk 10g Pijr — A1 (P111P221P212P122 — P112P222P211P121) — A2 Zpijk -1
ijk ijk

Oooooo FO0p0O000 M, 0000000000 000000

oF n111

3 = —— — A\p221p212P122 — A2 = 0
P111 P111
8F no921

3 = —— — AMp111p212p122 — A2 = 0
D221 D221
8F noa12

3 = —= — AMp111p221p122 — A2 = 0
D212 D212
OF n122

3 = ——= — AMp111p221p212 — A2 = 0
D122 P122
8F nii

2
3 = — + Aip222p211p121 — A2 =0
P112 P112
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oF
Op222
oF
Opa211
oF
Op121
oF
O\
or
O

n222
= —= + AMp112p211p121 — A2 =0
D222

n211
= —— + Aip112p222p121 — A2 =0
p211

n121
= —— + Ap112p222p211 — A2 =0
Pi121

= —P111P221P212P122 + P112P222P211P121 = 0

= _Zpijk +1=0
Z"j7k

O000000000000000000000000000 p=p000 (2.1),(22)0000
(p) 0000000000000 0 M®OODOD MLEODODO

goog =0000

Dijk

00 pyp 000000

n111 — A\1p111P221P212P122 — A2p111 = 0
N221 — A\1P111P221P212P122 — A2p221 = 0
n212 — A1P111P221P212P122 — A2p212 = 0
n122 — A\1P111P221P212P122 — A2p122 = 0
n112 + A1p112p222p211P121 — A2p112 = 0
n222 + A1p112P222P211P121 — A2p222 = 0
n211 + A\1p112p222P211P121 — A2p211 = 0
n121 + A1p112p222p211P121 — A2p121 = 0

ubboobooobbooboobbooooonoon

D nije — ANpi11paaiparapize + 4Aprizpasapanipiar — A2 Y pijr =0

ijk

n... — 41 (p111p221P212P122 — P112P222P211P121) — A2 = 0

000000000 A =n.00(23)0000000n.p; e =mige D00

Sde=mn. (00 (21)

n111 — A\1p111p221p212p122 — M111 = 0
N221 — A1P111P221P212P122 — M221 = 0
n212 — A1P111P221P212P122 — M212 = 0
n122 — A1P111P221P212P122 — M122 = 0
ni12 + A1p112p222p211p121 — M1z = 0
n222 + A1p112p222P211P121 — Ma22e = 0
n211 + A1p112p222p211P121 — Ma211 = 0

n121 + A1pri2p222p211pi2r — mig1 =0
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000000000000 (24),(25) 000000000000
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o0 2130214000000000000

000000000 MO MO MO OODODODOODDODOD0D0O0D000000

00 2.1.1. M2 00 — MOO MOOooooo
00 2.1.2. MO 00 «— MOO MOooooo
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ub 21100000000
good

(=) MPO0000000pyr =pipje 000000000pix = pipx 000000p;.

pik/p 000000000

ooooooo M®oooo

ggod Dpijk = Di--D-jk RN Dij. = Pi--P-j- gooon Dpz‘.. :pij~/]7-j- ooooooon

Pijk = Di-P-jk =

ooooMOOooooooooooo
(=) MO MO OODDOO0DDOOO

ubobooobgdgoon

Pijk _ Pik _ Di
P-jk

DPi-kP-jk
Pk

Dii Dk
Pijk = Pi--P-jk = I

Dy

(R

Pk Py

000000000000pixp;. =papi; 000000

Zpi'kp-j- = Zp--k:pij-
J J

ooooM®@ooono

00 2.1.2021.3000000000
00 21.2021.302140000 2.1.1021.2021.30000000000 M@ MG MW QO
D000000000000000

00 2.1.5. M@ 00 «—

DijkDi’j'k

DPij'kPi jk
PijkDitjk!
Pijk'Di’ jk

Di-k = P--kDi--
Di-k

. = Di..
Dk

=1 for all

=1 for all
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00 2.1.6. M® 00 —

DkPrsk — 1 for all 1,4, 4,7, k
Dij'kDi’ jk
DURPITN. 1 for all  j, ', k, K, i
Dijk'Pij'k

00 2.1.7. MY 00 «—
DGRPEGK. 1 for all 4,4k, K, j
DPijk'Di’ jk
DijkPij'k’
Dijk'Pij'k

=1 forall j,j5 kK, i

googoboobooobooboon

00 2.1.4. MO OO — MP MO MO ooo

00 2.1.8. MY OO «—

PigkPig'k _ 4 for all 4,i', 4,5, k
p?j’kpi/jk
PigkPigh' _ 4 for all 4,¢' k, K, j
Pijk/Pi'jk
DORPIR 1 forall j, ', k, K, i
Pijk'Dij'k

(0D0)00 2.1.4
(=) MO OD0D00000py, = pipspxs 00000000000 4,5,k00000000
000

D.jk = P-j-P-k
Di-k = Di--P--k
Dij- = Pi--P-j.

0000000000000 pijg =pi-pjpr 0000000

DPijk = Di--P-jk
Pijk = D-5-Di-k
DPijk = D--kPij-

O0o0oMO MG MO ODODODODODODODOOOOOOO
(= )M MO MO ODODODDOODODODDOO
M® :pup = pupr 000pik = pipx 0000000000 M® ¢ pj, = pypie 000
pijk =pspepx 0000000 MY DOOOO
OMO MOODoDoooMO MY oooooooo MO ODODODOOm O
002140000 218000000
000200000000000p0 mODDOOODODOOODOO
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22 JUO0Oobbooooooon

gbobooboooboobooboboboobobooboboobobooobobooobono
ugbbooobogboobobod

F
M£ ). log(mijk) = u + uygy + ug(jy + k) + Uigis) + Uis(k) T Y23(ik) T U123(ijk)

ooobbooobbooooobboboooooobbooboobobo,bboooobb,b0000on
obobooboboobobboooboobobuobobo IxJxKUOODDOooboooobooo
1+I+J+K+I1J+IK+JK+1JKOODODO0OO0OO0OO0OO IJKogogoooooooog
ubboobooboobbooboobboooboooboooobgon

(

ZLquZZﬁﬂngZﬁﬂmmzo

2{21 U12(i5) = Z}]:1 U12(i5) = 0

Z@'Iﬂ U13(ik) = 2{3{21 U13(ik) = 0

D Uas(ik) = ke Uaa(ik) = O

Zi[:1 U123(ijk) — Z}]:1 U123(i5k) = 25:1 U123(ijk) — 0

\

goobooboobooobooboo

1+ (T —1)+(J—1)+ (K —1)
FI-DT =D+ -DE -1+ =K —1)+ T —1)(J - 1)(K — 1)
=I1JK

000000000000 00000000000000
02100000000000000000000000000000000000000
M@Opopooooooooooo M®ooooooooo

MY: Tog(mije) = u+ uyy + ug() + us 00000000

Miz): log(myjk) = u + wy () + gy + ugm) + uasir U Al (B,C)ODOOO

Mﬁg): log(mijr) = u + uygy + Ug(j) + Uy + wizerD BIL(A,C) 0000

M£4): log(mijr) = u + uygy + Ug(j) + us) + w260 CLL (A, B)0 0 DO

BYARE log(mijr) = u + uygy + Ug(j) + Uy + wisar) + a3 AL B|COO0DO
MO log(mijk) = u + () + ug(jy + us(ry + Uragy) + vo3mD AL C | BOODOO
M,£7): log(myj) = u + uy )y + uggy + usgr) + Uiogj) + vizanyD BLC [ ADDDO

8
MY: log(mije) = u+ Uy (i) T Ug(y) + us(k) + a2(i5) T Ursk) T usrH U OOOOO0
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M@o M® oooooooooOoOoO0OoO0OO000000000000000000000
nooooo Mo P ooooooooooooooo

0 2.2.1. MO e O
MO Ooooooo

log(mijk) = 10g(n-~pijk)

~ log (n . Pz’-kP-ﬂe)
Dk

= log(n...) —log(p..k) + log(pi.x,) + log(p.jx)

000000 =uy;) =000000000 MP 0000000000000
nooM® ooooo

log(myjk) = u + uy ) + uagjy + Us(r) + Uisgir) + U2 (k)
= My = €exp {u + uy(i) + Ug(s) T U3K) T Us(ik) T u23(jk)}

aay (;)Q2(j)a3(k) A13(ik) 423(jk)
Oe" =a,e™® = ay),...,e"00 = agy ;)0

000000000 pi, = mijk/n. 000

aaq(3)a2(5)A3(k)A13(ik) ¥23(jk)

Pijk = n
_ Aay(3)A2() A3(k) V13 (ik) A23(-k)
Pik = "
A A () Ga() U5 (k) 013(-) 923(jK)
Pjk = n

goobooobooo

A1 (5) A2(-) @3(k) V13(ik) D23(k)  DA1(-) D2(5) D3(k) V13(-k) D23(jk)

Pi-kP-jk =

_ Q01(5)@2(5) U3(k) D13(ik) D23(jk)  AA1() D2() A3(K) D13(-k) D23 ( k)
= PijkD--k
copign =PI o o ooooo
Dk

gboboobobooobbobooboboobobobooboboooboboonoobono
ugboogood

0 2.2.2. 000 M™ 0 log(mi) = u+ uygs) + g(g) + Uy + w12, 0000000000

i)
Myjle = exp{u + Uy () T Ug(j) + Us(k) T u12(,~j)}

<= n..pijk = exp{us (k) } exp{u + ui) + uagj) + i)}
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1
> Dijk = o exp{ug(k)} exp{u + Uy () + Ug(j) + UlZ(ij)}

00000p;s=f(i,j)g(k) 0000000000
000000, )0 k000000 (4,B)0 CO0000000000000000:0 ;000
000 A0 BOOOOOOOOOOOOO

00 O upgun0 msey00000000000000000000000000000000
0000000000000000000000000000000

ggd

Mgk = exXp{u + Uy () + Ug(j) + Usr) + Ui2(ij) + U13(ik) b
<= n..Pijk = explu + uy ) + ug(jy + Uiagis) b exp{usy + Uin)

1
<~ Dijk = . exp{u + uy () + Uagj) + Uiagij) } €XPLUS(k) T+ Uis(ik) }

O00000p = f(4,7)9(,k) 00 0000000000000O0000:0000000 4,k
0000000 BlcCcjlAoooOO

gbobooboobboobooboooboobooobooboo

ub 2.2.1. J0g0ooOoboooboooboooouooboooobobboboboobooood
gboboooboobooboobooboooboooobobooboooboo.

0000000000000000000000000000000000000000000
D0000 upu D0000000000000000000 ug),uyy 000000000
000000000000000000

00000000000000000000000
0000D0D000000000000000000000000000000000000
0000000.00000000000000000000000000000000000
000000000000000000000000000000000000000 ua3(58)
000000000000000000001,23000000000000000000000
[123]0000000000. MY 000000000 uysgry, uasgry 0000000 [13][23]0
00000000000000000000000000000000.
000000000000000000000000000000000
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Mil) U (5)> U2(5)> U3(k) [1] [2] [3]
Miz) U1(s), W23 (jk) [1][23]
M& Ug(j), U13(ik) [2][13]
M,E4) U3 (k) U12(ij) (3][12]
M U13(ik)» U23(jk) [13][23]
M U12(i5)» U23(jk) [12][23]
Mg) U12(i5)» U13(ik) [12][13]
M® U1a(i5), Ui3(ik), Y2a(ik)  [12][13][23]
D0000  wuissaie) [123]

goboooboobgooboboboboboboboobobooboboobooboboobo
0000000002230 10230000000000000000000DOO00O0OOOO
0000000000000 00O0O0O00OOooOOI2)13|o01000D 23000000000
gbooooooolooooooo23b0ooooooooooobooooboboooon
gobooboooboooo

23 0O0OO0OOO

oooooooo0 M,oboboboobooobooooouoboooooon

Ho:00ODO MO0
H,:000 MO0 DOOODOOOODOOOODOO

gobooboobboobooboooboobboooboobboooboon

e JO0OOOODLODOO

e JOOODLOOODO

O0000m, 0 M,O0OODOOO0OOOO0O0MLEOODOOOOOOOOOOOOOOO0OOO0O0
gobooboboobobooboooboboboboobobobobooboboobo
ogbobooboogn

023.1. 000000000000 MYooooooooooooooooooo MY o
000000000000

U12(i5) s U13(ik)» U23(jk)» UW123(ijk)
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04000000000000000000000000000000000
I-1D)J-D)+T-1)(K-1)4(J-1)(K—-1)+ T —1)(J—1)(K —1)
—{[J-T-J+ VB +{IK-T-K+1}+{JK - J—-K+1}

H{IJK—T1J—IK - JK+1+J+K—1}

=IJK-T—-J—-K+?2

ubbooobooooooboooooon

2 N Nijk
G* = QZn”klog —0)
ijk ijk

oooboo IJK-I-J-K+20000

00000000000G2000000000000000000000000000 G2
0000000000000 000000000000000000000000M,0000
000000000M,000000000000000000000000([1[23]0 [12][23]0
[1[2][3]0 [12)[23]0000000000[1213][23)0000000000000000000
000000000000 000000000000000000000
0000000000000 00(2[13]0 1223)00000000000000000
oo MPoooo MY ooooooM® 0000000 DOOOOOOOOOOOO0O
000000000000000000000

2 N Nijk
Gr =2 anklog e

ijk UL

2 N Nijk

G —2anklog e

ijk ijk

ooboooooooodoan

o
G?—Gz:22n@jklog AZ(Z,)
ijk m;x

goobboobboooboobboooboobboobuooboon

s
Gr -Gl =2 milog [ =5
ijk Mk

DoooooooooooooooooooooooM®o M®ooooooooooooo
ooo
GQ(M(T),US M(S)) _ G2 _ G2 M(T) < M(s)
* * = LU, T * *

43



0000000000 G?0000000000
af (G2(aDvs M) = df (G2) - df (G2)

ugboooboobon

ooo
df (G2) = df (G2) = df (ML) — df (M)
gdddoodoodoouooooouooooouooooooooonooooogo
G2 (M vs M) ~ P (df (M) — df (M)

000000000000 000000000ODO0000000O0
00000000000000000000000000000000000000G?00
goooooooood
0000000000000 00000000D0O00COO0U0bODOOOOoOOooOOO 1230
000 [12]23]0000000
Ho: wipqj =0forall ¢,
Hi: wyqy) # 0 for some 4, j

gboobooboooboobon

24 O0OO0OOOOOOO

gbobooboboooboboooooboboboboboboobooboboonoobono
uboooooboboooboboobobooobobooboobooboboobobooobo
ugoog

U 24.1. 0000010002000300000000000000000O000O00O0O0O0O0OO
oboboboobooooooooobooooo

0o (k)
00 () 00 () |00 00| 0

100 79 40 | 119

0o 200 | 132 71 | 203
30 0 98 80 | 178

O 309 191 | 500

100 65 94 | 159

0o 200 | 141 95 | 236
300 | 113 92 | 205

O 319 281 | 600
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vdoodooogoodooooboong,. O0oboodoodooogoodooon
nij.:mij.

goobogooooooobobootbobobo M,0bbO0ob0bO0MODOOOODOODOODOO
gooooooboooooboboobobobobobobobobobOobobobobOobo
O00ny =mg; O000O0O0000O0O00OC0OOO0O0

,

oooooo
000000000000000000000000000000 »; 00000000000
000000000 myg =nijpye D000000000log(mgg) = log(nj.) +log(pix) O O
0000000000000000004,j0000000000 uy,y, 00000000000
00000000000 00000000000

gboooobooobooobooboboobooboobon

25 UJUOoon

goboboooboooboboogoboboooboooobooboobooobobooboobbooon
obooboboobobooooooooooooboobooooboon

gboooboobgoobo

0 25.1. 00000003900000000000000ABO0O00OCO00O0O,0000 3
O00000000300000000000
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oo 0o
0000 HDD DD\DD 0o

oon Al 60 20 40 80
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000000000000 00000000D AODDDOOODDOOODOGO/800 0750000000
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ubobobooboooboobbooboonbooo

45



0000000000000 000000 ADO0DDOOODODOOO40/1200 0.33300000
0000BOODOOOOOOO10/400 02500000000000000000000O0O0
gbobooboobbooboobbooboo

gbobobooobobobooboboooboboboobobooboooobobooobono
aoo

g
oo 00
oodo A 100 100
B || 110 80

O0000000000000000000D0 AODDOOOOO p;p00100/2000 050000
00000000 BOOOOOOO ppy0O0110/1900 05790000000
ocobooobBOOOgoOoOoooOoboOoLbOoOoLOOoOoDOoODLOOOoDbOOOobObOObLbOODO
gbobooboobboobooboboooboobbooboog

goboobooobooooboooboboooobooobobooobooobboobobooDo
gogbogbogoooooooobooobooboooooboooooobooobobooboon

0252 IxJxKO3000OOoOoooomoo cog gk0obooooo IxJooooag
oboooooooogog

Nik
pk:(pllk,"'apIJk), k::l?"'aK’ (pl]k: nljk>

oo0oO0o0obOoOO00ooOoobodo Gy,00boooooooo

0 0\’
pk:(pllka"')pljk))/:< gl)kv,pg(])k) kzl,,K

Oo0obOoOoOoO00oDO0U0bOO0O0D AD BOOODOOODOOcCOObDOODOODDOOO
OOo0o0OcoobooOoooOooooOooIxJoooooooo

2.6 0JOOOoOO

gobooooogbo 2300000000 booboboboboboboooobooooooog
gbooobobobobooboobobooobooboobooboobboooboboonba
00000 @ooo0oo0ooo0o0oOo0o0oOo0ooo0oOooooOoooo

QD OO00ODOOUODOOOoOooOOooboobo o
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oo oo
oo o000 |ob (oo ooo (obdg

gooooo 69 14 83 66 9 75
ooooog 98 22 120 130 29 159
gooooo 117 15 132 125 21 146
oooood 129 25 154 131 25 156
ooooog 169 24 193 198 34 232
gooan 183 30 213 152 48 200

ooooooobooogo:00,2:00,3:00000000D0O0OOODCOOOODOO 4,7,k0O0
dbo0d2x6x20000000000000000n;, 000000000 O0OO00O00O0O0O
obooooooooooon

1:200290
_ 1:00 . ‘ 1:00
7= J: . k:
{ 2:00 ) { 2:000
6:70000

ooooooo

0000000000 . =ng 0000000 MY MO MO P MP 0 RODDO
000000

O0OROOOlogm00000000000000000000

> rdata <- read.csv("america.csv",header=T)
> rdata

Sex Age Answer N

1 M A2 Y 69
2 M A2 N 14
3 M A3 Y 98
4 M A3 N 22
5 M A4 Y 117
6 M A4 N 15
7 M A5 Y 129
8 M A5 N 25
9 M A6 Y 169
10 M A6 N 24
11 M A7 Y 183
12 M A7 N 30
13 F A2 Y 66
14 F A2 N 9
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15 F A3 Y 130
16 F A3 N 29
17 F A4 Y 125
18 F A4 N 21
19 F A5 Y 131
20 F A5 N 25
21 F A6 Y 198
22 F A6 N 34
23 F A7 Y 152
24 F A7 N 48

>

>#0 0 0000000000000

> mfull <- loglm(N~Sex*AgexAnswer,data=rdata) #0OoOOoOd
> m8 <- loglm(N"Sex*Age+Sex*Answer+Age*Answer,data=rdata) #0000 8
> m7 <- loglm(N~Sex*Age+Sex*Answer,data=rdata) #1007
> m6 <- loglm(N~Sex*Age+AgexAnswer,data=rdata) #1000 6
> m4 <- loglm(N~Sex*Age+Answer,data=rdata) #0OD 4

>

>#0 000000000000
>

> mfull #OOOOO :[123]
Call:

loglm(formula = N ~ Sex * Age * Answer, data = rdata)

Statistics:

X"2 df P(> X°2)
Likelihood Ratio O O 1 #00000000O0O
Pearson 0 O 1

>

>m8 #O0O0O 8:[12][13] [23]

Call:

loglm(formula = N ~ Sex * Age + Sex * Answer + Age * Answer,

data = rdata)

Statistics:
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X~2
Likelihood Ratio 5.872805

Pearson 5.841410
>
>m7 #0000 7:[12][13]
Call:
loglm(formula = N ~ Sex *
Statistics:

X2

Likelihood Ratio 13.60425

Pearson 13.98503
>

>m6 #0000 6:[12][23]
Call:

loglm(formula = N ~ Sex *
Statistics:

df P(> X"2)
5 0.3187930
5 0.3219576

Age + Sex * Answer, data = rdata)
df P( X72)
10 0.1918199
10 0.1736754
Age + Age * Answer, data = rdata)

X"2 df P X72)

Likelihood Ratio 8.42175
Pearson 8.37466

>

>md #O0O0O 4:[12][3]
Call:
loglm(formula = N ~ Sex *
Statistics:

X"2

6 0.2088037
6 0.2119193

Age + Answer, data = rdata)

df P( X72)

Likelihood Ratio 16.00604 11 0.1409067

Pearson 16.73963 11 0.1158166

noooooooooM® O POOOOOOOODOOOOOOOO0O0O0O0OOOOOOO00
Doooooo20000000000000000000 M0 M7 0 Pooooooo
0000000000000000000000000000000000 MP0oo0o0o0o00

ooooo0o0ooooooooooooboonoooooooon AdiM goooooo
4
A1£)210g7nmk:=1L4-U1@)*-Uzu)4‘U3MQ—F1h2@ﬂ ([3][12])
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googooobon A4£® gboboobogbobooboobobooboobbooboobobo

> m4.glm <- glm(N~Sex*Age+Answer,family=poisson,
contrasts=1list(Sex="contr.sum",Age="contr.sum",
Answer="contr.sum") ,data=rdata)

> summary(m4.glm)

Call:
glm(formula = N ~ Sex * Age + Answer, family = poisson, data = rdata,

contrasts = list(Sex = "contr.sum", Age = "contr.sum", Answer = "contr.sum"))

Deviance Residuals:
Min 1Q Median 3Q Max
-1.37485 -0.46712 0.01213 0.30563 2.67400

Coefficients:

Estimate Std. Error z value Pr(>|z|)

(Intercept) 3.98661 0.03268 121.977 < 2e-16 *x*x
Sex1 0.03457 0.02451 1.410 0.1584
Agel -0.62475 0.06951 -8.988 < 2e-16 *x**
Age2 -0.06472 0.05512 -1.174  0.2403
Age3 -0.05971 0.05482 -1.089 0.2760
Aged 0.05049 0.05245 0.963 0.3358
Ageb 0.36180 0.04672 7.744 9.64e-15 **x
Answerl -0.83328 0.03169 -26.296 < 2e-16 ***
Sexl:Agel  -0.08525 0.06951 -1.226  0.2200
Sex1:Age2 0.10614 0.05512 1.926 0.0541
Sex1:Age3 0.01583 0.05482 0.289 0.7727
Sexl:Age4  -0.02812 0.05245 -0.536  0.5919
Sex1:Ageb 0.05745 0.04672 1.230 0.2188
Signif. codes: 0O ’*xx’ 0.001 ’*%’ 0.01 ’%’ 0.05 ’.” 0.1 > ’> 1

(Dispersion parameter for poisson family taken to be 1)

Null deviance: 1144.763 on 23 degrees of freedom
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Residual deviance: 16.006 on 11 degrees of freedom

AIC: 181.54

Number of Fisher Scoring iterations: 4

> fitted(md.glm) #0OOOOO

1 2 3 4 5 6
69.81267 13.18733 100.93398 19.06602 111.02738 20.97262
7 8 9 10 11 12
129.53194 24.46806 162.33548 30.66452 179.15781 33.84219
13 14 15 16 17 18
63.08374 11.91626 133.73752 25.26248 122.80301 23.19699
19 20 21 22 23 24

131.21417 24.78583 195.13902 36.86098 168.22330 31.77670

O00summary D000 000000D00000O0D0O0O0O0O0O0O0 ROODOOOODOODOOO
OoooobopooooobobOo0o0oooooDboo0o0ooooooooooooOoOoOon0n Sext
OSexO FOODOOOOODODOOODOAnswerl Answer 0 NOOODOOOOOOOOOOOO
obobobob0bdatal DD DD ODODODODDODODODODODODODOD
goog

o1



oo summary 0000 | 00000 ggdod

oad Intercept U 3.98661
o1ood0 - uy(1) -0.03457
Sex1 Uy (2) 0.03457

02000 Agel ug(1) -0.62475
Age2 ug(2) -0.06472

Age3 Ua(3) -0.05971

Aged U (4) 0.05049

Ageb ug(5) 0.3618

- U (6) 0.33689

03000 - u3(1) 0.83328
Answerl u3(2) -0.83328

1-2/0000 - U12(11) 0.08525
- U12(12) -0.10614

- U12(13) -0.01583

- U13(14) 0.02812

- U12(15) -0.05745

- U12(16) 0.06605

Sex1:Agel U12(21) -0.08525

Sex1:Age2 U12(22) 0.10614

Sex1:Age3 U12(23) 0.01583

Sex1:Aged U12(24) -0.02812

Sex1:Ageb U12(25) 0.05745

- U12(26) -0.06605

DDDDDDDDD?ODDDDDDDDDDDDDDDDDDDDDDDDDMSL)DDDDDD

log(maea) = u + uy(2) + Us(s) + Us(2) + U12(26)
= 3.98661 + 0.03457 + 0.33689 — 0.83328 — 0.06605 = 3.45874

L Mgge = 5487 = 3177

ugboooood

0000000000 @g)12l00oo0ooo0oo0o0ooooooooooooooooo
oboboooooooooooboobobobobobobobo 120b0b00b0O0000O0
gbooobooboboobgooboboboboobbooboobooboboobooboong
ubboo12x20000000000000000000
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|oo ooo oo |

ugboooboobon 69 14 83
oooooboobon 98 22 120
ooooooog 117 15 132
ugboooboobon 129 25 154
googoobon 169 24 193
oboooooo 183 30 213
ooooooog 66 9 75
ugboooboobon 130 29 159
googoobon 125 21 146
oooooood 131 25 156
ugboooboobon 198 34 232
ogoogoogd 152 48 200

oo 12DDDDDDDDDDDDDDDDDDDDDDDDDDDDDlog(mij):u+u1(i)+
uwpyboooouooobooooouoooooo

> rdata2 <- read.csv("america2.csv",header=T)

\4

rdata2
S.A Answer N

1 M-A2 Y 69
2 M-A2 N 14
3 M-A3 Y 98
4 M-A3 N 22
5 M-A4 Y 117
6 M-A4 N 15
7 M-A5 Y 129
8 M-A5 N 25
9 M-A6 Y 169
10 M-A6 N 24
11 M-A7 Y 183
12 M-A7 N 30
13 F-A2 Y 66
14 F-A2 N 9
15 F-A3 Y 130
16 F-A3 N 29
17 F-A4 Y 125
18 F-A4 N 21
19 F-A5 Y 131
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20 F-A5 N 25
21 F-A6 Y 198
22 F-A6 N 34
23 F-A7 Y 152
24 F-A7 N 48

> model <- loglm(N"S.A+Answer,data=rdata2)
> model
Call:

loglm(formula = N ~ S.A + Answer, data = rdata2)

Statistics:

X"2 df PO X°2)
Likelihood Ratio 16.00604 11 0.1409067
Pearson 16.73963 11 0.1158166
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gbobobobuooobobooboobobooboobooboobooboboong
UbsO0O0booooooooogon

> rdata <- read.csv("research-disease.csv",header=T)

> rdata

Age Temperature Type Body N
1 Al Cold Patient Fat 56
2 Al Cold Patient Normal 22
3 Al Cold Contrast Fat 12
4 Al Cold Contrast Normal 78
5 Al Warm Patient Fat 66
6 Al Warm Patient Normal 19
7 Al Warm Contrast Fat 15
8 Al Warm Contrast Normal 84
9 A2 Cold Patient Fat 42
10 A2 Cold Patient Normal 24
11 A2 Cold Contrast Fat 14
12 A2 Cold Contrast Normal 72
13 A2 Warm Patient Fat 89
14 A2 Warm Patient Normal 21
15 A2 Warm Contrast Fat 20
16 A2 Warm Contrast Normal 56
17 A3 Cold Patient Fat 50
18 A3 Cold Patient Normal 46
19 A3 Cold Contrast Fat 31
20 A3 Cold Contrast Normal 135
21 A3 Warm Patient Fat 52
22 A3 Warm Patient Normal 33
23 A3 Warm Contrast Fat 11
24 A3 Warm Contrast Normal 37
>

> ml <- loglm(N~Age+Temperature+Type+Body,data=rdata)
#0oogoooooo

>
> m2 <- loglm(N~AgexTemperature+Age*Type+Age*Body+Temperature*xType
+Temperature*Body+Type*Body,data=rdata)
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#0O0ooooooao

>

> m3 <- loglm(N~AgexTemperaturexType+Age*Temperature*Body

+AgexType*Body+Temperature*Type*Body,data=rdata)

#0 300040ooa

>

> m4 <- loglm(N~Agex*Temperature*Type*Body,data=rdata)
#0 40000000

>

>

>ml #0000 :[1]1[2]1[3]1[4]

Call:

loglm(formula = N ~ Age + Temperature + Type + Body, data = rdata)

Statistics:
X"2 df P(> X72)
Likelihood Ratio 403.4988 18 0 #0OOOOO
Pearson 427.6113 18 0
>
>m2 #0000 :[12] [13][14] [23] [24] [34]
Call:

loglm(formula = N ~ Age * Temperature + Age * Type + Age * Body +

Temperature * Type + Temperature * Body + Type * Body, data = rdata)

Statistics:
X2 df P(> X°2)
Likelihood Ratio 30.93248 9 0.0003040313 #0J0OOOOO
Pearson 31.74922 9 0.0002200098
>

>m3 #0000 :[123] [124] [134] [234]
Call:
loglm(formula = N ~ Age * Temperature * Type + Age * Temperature *

Body + Age * Type * Body + Temperature * Type * Body, data = rdata)

Statistics:
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X"2 df P(> X"2)
Likelihood Ratio 0.052566954 2 0.9740577 #0OUO0OUOOUO
Pearson 0.05264788 2 0.9740195
>
>md #0000 :[1234]0000000
Call:
loglm(formula = N ~ Age * Temperature * Type * Body, data = rdata)

Statistics:

X"2 df P(> X72)
Likelihood Ratio 0 O 1 #000000
Pearson 0 O 1

gboboobobooobooooboboobobooboboooboobobooboo
OO00D0OO0O00O0O0O0ODOOO0OORODDO steph AICOODOOOOOOODOOOODOOOOO
O000O0000ooooooooOoOOoo AlcO0OoooAICOO0OOOOooDoOOOOO
O0oo00O0OoooooooOoOoOoOooooooO AlcOoOoooooooogooooooo
goboobooboobbooboobobooon

>#0000000000000O0O0 m20
> step(m2,direction="forward", #"forward"OOOODOOO
scope=list (upper="Age*TemperaturexTypexBody #0001
+Age*Temperature*xType+Age*xTemperature*xBody

+Age*Type*Body+Temperature*Type*Body) )

Start: AIC= 60.93 #J0UOD0OOUO m20 AIC
N 7 Age * Temperature + Age * Type + Age * Body + Temperature *

Type + Temperature * Body + Type * Body

Df ATC #"AIC'O0U00OO0O0O0OO0OO0OOOODODO AIC

+ Age:Temperature:Type 2 51.081 O [123] 0000000 AICO 51.0810
+ Age:Type:Body 2 52.804 ArcOognoogn

+ Age:Temperature:Body 2 58.729 #UUO"+"'Udduddogonfn

<none> 60.932 #"none"UD0O0O0ODOODOODODOODO

+ Temperature:Type:Body 1 61.857 googoobooboooboooo
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Step: AIC= 51.08

N © Age + Temperature + Type + Body + Age:Temperature + Age:Type +
Age:Body + Temperature:Type + Temperature:Body + Type:Body +
Age:Temperature:Type

#1000 00O [123]10 Age:Temperature:Type0 OO0 O 0000

Df AIC
+ Age:Type:Body 2 40.654 #AICO OO :[134]
<none> 51.081

+ Temperature:Type:Body 1 51.666
+ Age:Temperature:Body 2 51.871

Step: AIC= 40.65

N © Age + Temperature + Type + Body + Age:Temperature + Age:Type +
Age:Body + Temperature:Type + Temperature:Body + Type:Body +
Age:Temperature:Type + Age:Type:Body

#0 [134] 000

Df AIC
<none> 40.654 #100000000 AICO0D00
+ Temperature:Type:Body 1 42.367 gobooboooooboobooon

+ Age:Temperature:Body 2 42.412

Call: g

loglm(formula = N ~ Age + Temperature + Type + Body + Age:Temperature +
Age:Type + Age:Body + Temperature:Type + Temperature:Body +
Type:Body + Age:Temperature:Type + Age:Type:Body, data = rdata,
evaluate = FALSE)

#100000000000D [(24]10123][134]10

Statistics:

X"2 df P> X°2)
Likelihood Ratio 2.654445 5 0.7530766 #UUODOUOUODOOUOODOOO
Pearson 2.659215 5 0.7523489

gbobooobooboooboooboobooon

000 : [24][123][134]
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ubooobooboobooon

gboodbgoooboobgooooboboboobbooboboobooboobooobo
ogoogn

># 000000000000 000 m30

> step(m3,direction="backward") #"backward"UDUODOODOO

Start: AIC= 44.05

N 7 Age * Temperature * Type + Age * Temperature * Body + Age *
Type * Body + Temperature * Type * Body

Df AIC
- Age:Temperature:Body 2 42.367 #[124] 0000000 AICcOO
- Temperature:Type:Body 1 42.412 "-rggoogo
<none> 44 .053

- Age:Temperature:Type 2 51.357
- Age:Type:Body 2 52.254

Step: AIC= 42.37

N © Age + Temperature + Type + Body + Age:Temperature + Age:Type +
Temperature:Type + Age:Body + Temperature:Body + Type:Body +
Age:Temperature:Type + Age:Type:Body + Temperature:Type:Body

#[124] 000

Df AIC
- Temperature:Type:Body 1 40.654 #AICO O[O [234]
<none> 42.367
- Age:Type:Body 2 51.666

- Age:Temperature:Type 2 54.588

Step: AIC= 40.65

N ~ Age + Temperature + Type + Body + Age:Temperature + Age:Type +
Temperature:Type + Age:Body + Temperature:Body + Type:Body +
Age:Temperature:Type + Age:Type:Body

#(234] 000
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Df AIC

<none> 40.654 #00O0ODO AICODO
- Temperature:Body 1 47.579
- Age:Type:Body 2 51.081

- Age:Temperature:Type 2 52.804

Call:

loglm(formula = N ~ Age + Temperature + Type + Body + Age:Temperature +
Age:Type + Temperature:Type + Age:Body + Temperature:Body +
Type:Body + Age:Temperature:Type + Age:Type:Body, data = rdata,
evaluate = FALSE)

#000000000000

Statistics:

X"2 df P(> X°2)
Likelihood Ratio 2.654445 5 0.7530766
Pearson 2.659215 5 0.7523489

00000000000000000
000 : [24][123][134]

ugbooboooboobooobooooo

goboooobooboobobooobooboobobooobobooboobooooboo
ooooono

>#0 000000000 0m300000000000O0

> step(m3,direction="both") #"both"U DO UIDOOOO

Start: AIC= 44.05

N © Age * Temperature * Type + Age * Temperature * Body + Age *
Type * Body + Temperature * Type * Body

Df AIC
- Age:Temperature:Body 2 42.367 #[124] 0000 AICOD
- Temperature:Type:Body 1 42.412
<none> 44 .053

- Age:Temperature:Type 2 51.357
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- Age:Type:Body 2 52.254

Step: AIC= 42.37

N © Age + Temperature + Type + Body + Age:Temperature + Age:Type +
Temperature:Type + Age:Body + Temperature:Body + Type:Body +
Age:Temperature:Type + Age:Type:Body + Temperature:Type:Body

Df AIC
- Temperature:Type:Body 1 40.654 #[234] 0000 AICODO
<none> 42.367

+ Age:Temperature:Body 2 44.053
- Age:Type:Body 2 51.666
- Age:Temperature:Type 2 54.588

Step: AIC= 40.65

N ~ Age + Temperature + Type + Body + Age:Temperature + Age:Type +
Temperature:Type + Age:Body + Temperature:Body + Type:Body +
Age:Temperature:Type + Age:Type:Body

Df AIC
<none> 40.654 #0000 AICOO
+ Temperature:Type:Body 1 42.367
+ Age:Temperature:Body 2 42.412
- Temperature:Body 1 47.579
- Age:Type:Body 2 51.081
- Age:Temperature:Type 2 52.804

Call:

loglm(formula = N ~ Age + Temperature + Type + Body + Age:Temperature +
Age:Type + Temperature:Type + Age:Body + Temperature:Body +
Type:Body + Age:Temperature:Type + Age:Type:Body, data = rdata,
evaluate = FALSE)

Statistics:

X"2 df PO X°2)
Likelihood Ratio 2.654445 5 0.7530766
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Pearson 2.659215 5 0.7523489

>#000 [241[123]1[134] 000000

>

>

>#00000000000m2000000000000

> step(m2,direction="both",

scope=list (upper="Age*Temperature*Type*Body

+AgexTemperaturexType+AgexTemperaturexBody
+Age*xType*Body+Temperature*Type*Body))

Start: AIC= 60.93

N 7 Age * Temperature + Age * Type + Age * Body + Temperature *

Type + Temperature * Body + Type * Body

Df AIC
+ Age:Temperature:Type 2 51.08 #[1231 0000 AICODO
+ Age:Type:Body 2 52.80
- Age:Type 2 58.39
+ Age:Temperature:Body 2 58.73
<none> 60.93
+ Temperature:Type:Body 1 61.86
- Age:Body 2 63.01
- Temperature:Body 1 65.46
- Temperature:Type 1 66.26
- Age:Temperature 2 94.15
- Type:Body 1 333.71

Step: AIC= 51.08

N ~ Age + Temperature + Type + Body + Age:Temperature + Age:Type +
Age:Body + Temperature:Type + Temperature:Body + Type:Body +
Age:Temperature:Type

Df AIC
+ Age:Type:Body 2 40.65 #[134] 0000 AICODO
<none> 51.08

+ Temperature:Type:Body 1 51.67
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+ Age:Temperature:Body 2 51.87
- Age:Body 2 53.33
- Temperature:Body 1 55.77
- Age:Temperature:Type 2 60.93
- Type:Body 1 324.03

Step: AIC= 40.65

N ~ Age + Temperature + Type + Body + Age:Temperature + Age:Type +
Age:Body + Temperature:Type + Temperature:Body + Type:Body +
Age:Temperature:Type + Age:Type:Body

Df AIC
<none> 40.654 #J0OO0O AICOO
+ Temperature:Type:Body 1 42.367
+ Age:Temperature:Body 2 42.412
- Temperature:Body 1 47.579
- Age:Type:Body 2 51.081
- Age:Temperature:Type 2 52.804

Call:

loglm(formula = N ~ Age + Temperature + Type + Body + Age:Temperature +
Age:Type + Age:Body + Temperature:Type + Temperature:Body +
Type:Body + Age:Temperature:Type + Age:Type:Body, data = rdata,
evaluate = FALSE)

Statistics:

X"2 df PO X72)
Likelihood Ratio 2.654445 5 0.7530766
Pearson 2.659215 5 0.7523489
>#0 00 [24]1[123]1[134] 000000

0000000000
000 :[24)[123][134]

ugboobooobooaoo
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50 Ubootdootdbodd

gboboboboobobooooobooboboobobooobboboobobon
ubooboboobboobobooboobobooboobooboboboooboonog
gboboooboboobobooboobooboooboooobobobobooooboog
gobooboobboobooboboobooboboooobo

gboogbood
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00000000000000000000000000000000000000000

0000000000000000000000000000000000

0000 VOODOOOODO VO0O0OOOOWwO0OOO0oO0o0o0O0 »wo00ooooooooooo
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gboobo3oboobooo3booboobbooboooo
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00 5.1.1. ¢q000000 X;i=1,...,q000000000000000 (X;,X;) 000
0¢-2000000000000000000000000000 X;,X,00000000
0000000000000000000000000000000000

goooooooooD X;,X;00000w,; 0000000000000 O0O0OOCOOO0
ugbboobogboobbooboobboobooaboo

0 5.1.2. 000 [12][14][23][34] 0 O

gbooboobooboboboobo
oooooood

0 5.1.3. 000 [12][13][14][23][34] 0000 [123][134] 0000 00 w12, w13, 14, ugs, gy 0 O
00000000000000000000000000000

\\\\\
/////

1

4

2/
~

gboooobooobobooboboobobooboboobobooboobooobo
gboboobooboobobooboobboooboon

88



b s5.1.2. J0oooodooobonoooooboobooobobboboobooobon
boboooboobooboboboboboboo

0 5.1.4. 300000000000000[123)0000000000000000000[12)[13]23]
D000000000000000 uip,ui3,usl00000000000000000000
0000000000000 uwi0000000000000(123)000000

3 2

000000000 {1,2,3}0000000 [123)]0 0000000000

05.1.5.400000000000000([123)[240000000000000000000
[12][13][23][24) 00 0000000000000000000OOO0O

000000000 {1,2,3},{2,4/020000000000000000 [123))24/0000
000000000000 uig,uis,us000000000000000000000 wp300
000000000

0 5.1.6. 600000 [123)[124][134][234][145][236) 0 00000000000

00000000000000000 {1,2,3,4},{1,4,5},{2,3,6}000000000000
0000000000000000000000 wes0000000

ubobobgobobobobooboouoobobuoobobooboboobobuobbonbg
goboooobooobooobooboooboboboboobobooobooobbooboon
gobopooobobooboboobobooboboobobooboboboooboobonbo
ubobobooboooboobbooboobooo
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5.2 JUUOOUobooogo

gbobooobooboboooboooboboobooboobooobooobooboooboan
boobodgboobodboboobobooboboobobuooboboooboboobo
vbobooboooobooooooboooooooooobooboboobobbooboboboooo

0 5.2.1. 00000 [1234]DDDDDD
4 — 3
2f>_<él
DDDDDDDDD(3,4)DDDDDDDDDDDDDDDD
1
2

0000000000 [123])[124)00000 (1,2) 0000000000000 OO0OOOO0
obooboobooooooub 120b0bOob

goobooobooooboobooon

ubogboobooboboboboo20bbooboobooboooboobobobonboo
oood
gobooobooobboobbuooobboobboobbooobboOoobbooon
obooboooooobooboobobopPOObOUOOOOOOOODOODOODOODODOOOOD
ubboobooobooboboobooboboobooobobooooonoo
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5.3 UUUoon

gboboobboobooboboooboboobobooboboobobooboobono
uboobooboobooboboobuobooboboobuooboboobouobobobg
00 [6,p.109000000000

0o
ooodooo o0do oo oo1 002
High Typel 3 21
Type 2 23 11
High
Low  Typel 22 32
Type 2 4 12
High Typel 3 10
Type 2 41 21
Low
Low  Typel 45 23
Type 2 6 22

gbooboobooooooooooTooooowooooMooooDOoooono
00000 [TWMD|OOOOOooooooooo

ooooboooooobboooooobobboooboooobbOooRrOOoOoODOoODOO
00000000000000000 G?0POO0ODODOOO

> rdata <- read.csv("R-md-data.csv",header=T)
> rdata
T W M D N
HIGH high t1 d1 3
HIGH high t1 d2 21
HIGH high t2 d1 23
HIGH high t2 d2 11
HIGH 1low t1 d1 22
HIGH 1low t1 d2 32

D W N -
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7 HIGH 1low t2 dl1 4
8 HIGH 1low t2 d2 12
9 LOW high t1 d1 3
10 LOW high t1 42 10
11 LOW high t2 41 41
12 LOW high t2 42 21
13 LOW 1low t1 41 45
14 LOW 1low tl1 d2 23
15 LOW 1low t2 d1 6
16 LOW 1low t2 42 22

> ml <- loglm(N"T*WxM+T*W+D,data=rdata) #U MDU [

> m2 <- loglm(N"T*WxM+T*M*D,data=rdata) #0 WD O[O

> m3 <- loglm(N"T*WxM+W*M*D,data=rdata) #U TDU DO

> m4 <- loglm(N"T*WxD+T*M*D,data=rdata) #U wMUO DO

> mb <- loglm(N~T*W*xD+W+M*D,data=rdata) #0 TMO [

> m6 <- loglm(N"T*M+D+W*M*D,data=rdata) #0 TWO O

>

> ml

Call:

loglm(formula = N " T * W * M + T * W * D, data = rdata)

Statistics:

X~2 df P(> X°2)
Likelihood Ratio 45.13186 4 3.732715e-09
Pearson 42.77174 4 1.154009e-08

>

>#m200me000O0O0OO0O0O

00000ROOOOOOOOODOOODOODOOO0O0O0 G?0PO0O0O0O0OOODODODODOO
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R 00000 0oag ooo G? PO
ml MD [TWM][TWD] 4 45.132 0
m?2 WD [TWM][TMD] 4 39.503 0
m3 TD [TWM][WMD)] 4 8.693 0.0692
m4 WM [TWD][TMD] 4 107.059 0
m5 ™ [TWD][WMD)] 4 12.251 0.0168
m6 W [TMD][WMD)] 4 1.529 0.8215

ooboooobopPOOODOODOTWOOODOOUODDOODODOUODOODOODO TW
gbobooboobobooboobobon

M

00000000 [TMD][WMD]OOO0O

000000000000000000000000000000000MDOOOOOO
OOWD,WMTD,TMOOOOOOOOO ROODOOOO

> m6.1 <- loglm(N~T*M*D+W+M,data=rdata) #0 WD O[O

> m6.2 <- loglm(N~T*M*D+W*D,data=rdata) #O WMO [

> m6.3 <- loglm(N~T*M+W*M*D,data=rdata) #O TD O [

> m6.4 <- loglm(N~T*D+W+M*D,data=rdata) #0 TMO O

>

> m6.1

Call:

loglm(formula = N " T * M * D + W * M, data = rdata)

Statistics:

X"2 df P(> X°2)
Likelihood Ratio 44.38897 6 6.188767e-08
Pearson 41.83474 6 1.982217e-07

>

># U000 m6.20m6.30m6. 400000

00000000000 G2000000000 [TMD|[WMD]O G20000000 POOO
oooooo
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[TMD][WMD] 0 O O
R 00000 ooo ooo G? PO | 00O G? PO
m6 - [TMD][WMD)] 4 1.529 0.8215 - - -
m6.1 WD [TMD][WM] 6 44.389 0 2 42.86 0
m6.2 WM [TMD][WD] 6 107.269 0 2 105.74 0
m6.3 TD [WMD][TM] 6 13.579 0.0347 2 12.05  0.00242
m6.4 T™ [WMD][TD] 6 12.461 0.0524 2 10.932  0.00423

G’000 POOROODDODOOOOmM630000G?20000 1205600000

> 1-pchisq(12.05,2)
[1] 0.002417552

0000007"pehisq(12.05,2)’0000 2000000000000 P(x?2<12.0500000
OROOOODOOODOODOOD POOOOO
gbobooboboooobobobobboobooboobobobobooobobooobonog
obooboob0 pPOD0ODODODODOODODOODODOODODOODODODO
000000000000 G?0 POOODODODOO TMOOOOO [WMD][TD]O 0.0500
gbobooboobobooboobooobooboooboobooobooboonoobo

w

T D

T

M

gboobooobooooboboobobobobooobooboooDoobobDooooDbDg R
gboooaoo

> m6.4.1 <- loglm(N"T*D+W*M+W«D,data=rdata) #0 MD O [

> m6.4.2 <- loglm(N"T*D+W#M+M«+D,data=rdata) #U WD [J

> m6.4.3 <~ loglm(N"T*D+W*D+M«+D,data=rdata) #O wM[O O

> m6.4.4 <- loglm(N~T+W*M*D,data=rdata) #0 DO O

>

>m6.4.1

Call:

loglm(formula = N " T * D + W * M + W * D, data = rdata)

Statistics:

X"2 df P(> X°2)
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Likelihood Ratio 55.60526 8 3.366830e-09
Pearson 55.77386 8 3.121818e-09

>

># 00000000000

gobooboobboobooobo

[WMD][TD] 0 O O

R ooooag oono ooo G? PO |O00O0O G? PO
m6.4 - [WMD][TD] 6 12.461 0.0524 - - -
m6.4.1 MD [TD][WM][WD] 8 55.605 0 2 43.144 0
m6.4.2 WD [TD][WM][MD] 8 55.321 0 2 42.86 0
m6.4.3 WM [TD][WD][MD] 8 118.201 0 2 105.74 0
m6.4.4 TD [WMD][T] 7 19.019 0.0081 1 6.558 0.01044

ooooooboboooboobooo ThOooooooooo PODOODOOOOIOODOODO

gbobooboobbooboobbooboobbooboo
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0 0OA 0000000004

000000000000 M®OOO00000000 MLEOOOOOOOOOOOOOO
000 CO0O000000000000000000000000000 3320000000
nooooooooM®ooooooo M® oo

log(myjr) = u + i) + uagjy + Usgr) + Uiagg) + U13gk) + U2s(ik)

gbooboooooboood

mi;. = nij.,mi.k = Nk, Moj = Nk

#include<stdio.h>

#include<math.h>

main(){
int i,3,K,p,q,T,t;
int al10]1[10]; /000 n_{ij.} */
int b[10][10]; /+*000 n_{i.k} */
int c[10][10]; /000 n_{.jk} */
double x[10][10];
int datal[10] [10] [10];
double m[10] [10] [10]; /

printf ("0 00000 \n");

printf ("0 --->");

scanf ("%d",&p) ; / 0000 =%/
printf ("0 --->");

scanf ("%d",&q) ; /* 0000 =/
printf ("0 --->");

scanf ("/d",&r) ; /¥ 0000 =/
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printf ("0 00000 \n");

for(i = 0; i < p; i++){
for(j = 0; j < q; j+o){
for(k = 0; k < r; k++){
printf ("datal[%d] [%d] [4d]--->", i+1,j+1,k+1);
scanf ("%d",&datali]l [j1[k]); /x OOOO =*/

}
for(k = 0; k < r; k++){
for(i = 0; i < p; i++){
for(j = 0; j < q; j+H{
printf ("datal%d] [%d] [%d1=%d \t", i+1,j+1,k+1,datalil[j][k]);
/00000 */
}
printf ("\n");
}
printf ("\n");
}

getchar();

/000000=*/
for(i=0;i<p;i++){
for(j=0;j<q;j++){
alil [j1=0;
for (k=0;k<r;k++){
ali] [j] += datalil[jl1[k]; /* OO O n_{ij.} */
}

}
for(i=0;i<p;i++){
for (k=0;k<r;k++){
bl[i] [k]=0;
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for(j=0;j<q;j++){
b[i] [k] += datalil[jl[k]; /* OO0 n_{i.k} */
}

}
for(j=0;j<q;j++){
for (k=0;k<r;k++){
c[j][k]=0;
for(i=0;i<p;i++){
cljl[k] += datalil[j1[k]; /+* OO0 n_{.jk} */
}

/000000 %*/
printf("\n n_{ij.}\n");
for(i = 0; i < p; i++){
for(j = 0; j < q; j++){
printf("al%d] [%d]=%d \t", i+1,j+1,alil[j]1);
}
printf("\n");
}
printf("\n n_{i.k}\n");
for(i = 0; i < 2; i++){
for(k = 0; k < r; k++){
printf ("b[%d] [%d]=)kd \t", i+1,k+1,b[i][k]);
}
printf("\n");
}
printf("\n n_{.jk}\n");
for(j = 0; j < q; j+9){
for(k = 0; k < r; k++){
printf ("c[%d] [%d1=%d \t", j+1,k+1,c[jI1[k]);
}
printf("\n");
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}
printf ("\n");

for(i = 0; i < p; i++){
for(j = 0; j < q; j+9){
for(k = 0; k < r; k+t){
m[i]l [j1[k]=1; /«000000=*/
}

/x000000=*/
for(t=0;t<10000;t++){ /0000 %/

/*{ij.y0000003t+1 000*/0
for(i=0;i<p;i++){
for(j=0;j<q;j++){
x[1][j1=0;

}
for(i=0;i<p;i++){
for(j=0;j<q;j++){
for (k=0;k<r;k++){
x[1] [j1+=m[i] [j] [k];
}

}
for(k = 0; k < r; k++){
for(j = 0; j < q; j++){
for(i = 0; i < p; i++){
m[i] [j] [k1=alil [jI*m[i] (5] [k]/x[i][3];
}

}
/{1.x}0000003c+2000*/
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for(i=0;i<p;i++){
for (k=0;k<r;k++){
x[1] [k]1=0;

}
for(i=0;i<p;i++){
for (k=0;k<r;k++){
for(j=0;j<q;j++){
x[i] [k]+=m[i] [j] [k];
}

}
for(k = 0; k < r; k++){
for(j = 0; j < q; j+H{
for(i = 0; i < p; i++){
m[i] [j1 [k1=b[i] [kI*m[i] [j] [k]1/x[i] [k];
}

}
/+{.jk¥0000003¢+1) 000x*/
for(j=0;j<q;j++){
for (k=0;k<r;k++){
x[j1[k]1=0;

}
for(j=0;j<q;j++){
for (k=0;k<r;k++){
for(i=0;i<p;i++){
x[j] [k]+=m[i] [] [k];
}

}
for(k = 0; k < r; k++t){
for(j = 0; j < q; j+od

for(i = 0; i < p; i++){
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m[i] [j] (kl=c[j] [k1*m[i] [j] (k1/x[]] [k1;

for(k = 0; k < r; k++){
for(i = 0; i < p; i++){
for(j = 0; j < q; j++){
printf ("m[%d] [%d] [%d]=%f \t", i+1,j+1,k+1,m[i][j][k]);
/00000 =/
}
printf("\n");
}
printf("\n");
}
getchar() ;

return O;

ERERN

0000000o00o00U0ooO00ooO0o0oo0ooUooOoUooooOog e, p73)00
oooboooo

Oo00O (oooooood 00oo (k)
i j Normal High
A Nomal 716 79
High 207 25
B Normal 819 67
High 186 22
oooooo
0--->2
0--->2
O0---—>2
oooooo
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data[1] [1] [1]--->716
datal1] [1] [2]--->79
data[1] [2] [1]--->207
data[1] [2] [2]--->25
data([2] [1] [1]--->819
data[2] [1] [2]--->67
data[2] [2] [1]--->186
datal[2] [2] [2]--->22

data[1] [1][1]=716
data[2] [1] [1]1=819

data[1] [2] [1]=207
data[2] [2] [1]=186

data[1] [1] [2]=79
data[2] [1] [2]=67

data[1] [2] [2]=25
data[2] [2] [2]=22

n_{ij.}

al[1]1[11=795
a[2] [1]=886

n_{i.k}
b[1]1[1]1=923
b[2] [11=1005

n_{.jk}
c[1][1]1=1535
c[2]1[11=393

a[1][2]=232
a[2] [2]=208

b[1]1[2]=104
b[2] [2]=89

c[1]1[2]=146
c[2] [2]=47

m[1] [1]1[1]=718.198774
m[2] [1] [1]=816.801226

m[1] [2] [1]=204.801226
m[2] [2] [1]=188.198774

m[1] [1] [2]=76.801226
m[2] [1] [2]=69.198774

m[1] [2] [2]=27.198774
m[2] [2] [2]=19.801226

ubboobuoobbooboobbooboobbooboo
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M, k

T 7 1 2

1 1] 718.198774 76.801226
2 | 204.801226 27.198774

2 1] 816.801226 69.198774

2| 188.198774 19.801226

D000000000000000000000ROOOO0O0OO00ROOOM® OO0
oM®Ooooooooooooo

> rdata <- read.csv("C-P-data.csv",header=T)
> rdata
Type Cholesterol B.Pressure N
A N PN 716
PH 79
PN 207
PH 25
PN 819
PH 67
PN 186
B H PH 22

[se R oo B v s B
m =2 =2 @&Dom =

rdata.m <- loglm(N"Type*Cholesterol+Type*B.Pressure #[ [ 0O [12] [13][23]
+Cholesterol*B.Pressure,data=rdata)

> rdata.m

Call:

loglm(formula = N ~ Type * Cholesterol + Type * B.Pressure +

Cholesterol * B.Pressure, data = rdata)

Statistics:

X"2 df P> X72)
Likelihood Ratio 0.6132732 1 0.4335580
Pearson 0.6166685 1 0.4322880
> fitted(rdata.m)
Re-fitting to get fitted values
, , B.Pressure = PH # k:High QO[O

Cholesterol
Type H N
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A 27.19877 76.80122
B 19.80123 69.19878

, , B.Pressure = PN # k:Normal OO 0O

Cholesterol
Type H N
A 204.8012 718.1988
B 188.1988 816.8012

gboooooobooboobooob

1] 1 2

718.1988 76.80122
204.8012  27.19877
816.8012 69.19878
188.1988 19.80123

\]
N =N =

oboobooooooooooooooobobgono ﬁé?i[]ﬂ gbooooooooooooon
oon

gboooobooboobbooboobboobooboboobooobobooobooo
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