
Chapter 4 Example 2

The Model for this example is defined by the following equation.
yijklmnop = µ + Pi + Lj + PLij + Sk(ij) + Dl(ijk) + Om + POim + LOjm + PLOijm + SOkm(ij) + DOlm(ijk) + An + PAin +
LAjn + PLAijn + SAkn(ij) + DAln(ijk) + OAmn + POAimn + LOAjmn + PLOAijmn + SOAkmn(ij) + DOAlmn(ijk) + Co + PCio +
LCjo + PLCijo + SCko(ij) + DClo(ijk) + OCmo + POCimo + LOCjmo + PLOCijmo + SOCkmo(ij) + DOClmo(ijk) + ACno + PACino

+ LACjno + PLACijno + SACkno(ij) + DAClno(ijk) + OACmno + POACimno + LOACjmno + PLOACijmno + SOACkmno(ij) +
DOAClmno(ijk) + εp(ijklmno)

Source df EMS Fcalc

Pi 1 σ2
ε +4σ2

DOC +8σ2
SOC +16σ2

PLOC +32σ2
POC +8σ2

DC +16σ2
SC +32σ2

PLC +
64σ2

PC +8σ2
DO +16σ2

SO +32σ2
PLO +64σ2

PO +16σ2
D +32σ2

S +64σ2
PL +

128σ2
P

−−

Lj 1 σ2
ε +4σ2

DOC +8σ2
SOC +16σ2

PLOC +32σ2
LOC +8σ2

DC +16σ2
SC +32σ2

PLC +
64σ2

LC + 8σ2
DO + 16σ2

SO + 32σ2
PLO + 64σ2

LO + 16σ2
D + 32σ2

S + 64σ2
PL +

128σ2
L

−−

PLij 1 σ2
ε +4σ2

DOC +8σ2
SOC +16σ2

PLOC +8σ2
DC +16σ2

SC +32σ2
PLC +8σ2

DO +
16σ2

SO + 32σ2
PLO + 16σ2

D + 32σ2
S + 64σ2

PL

−−

Sk(ij) 4 σ2
ε +4σ2

DOC +8σ2
SOC +8σ2

DC +16σ2
SC +8σ2

DO +16σ2
SO +16σ2

D +32σ2
S −−

Dl(ijk) 8 σ2
ε + 4σ2

DOC + 8σ2
DC + 8σ2

DO + 16σ2
D −−

Om 1 σ2
ε + 4σ2

DOC + 8σ2
SOC + 16σ2

PLOC + 32σ2
LOC + 32σ2

POC + 64σ2
OC +

8σ2
DO + 16σ2

SO + 32σ2
PLO + 64σ2

LO + 64σ2
PO + 128σ2

O

−−

POim 1 σ2
ε +4σ2

DOC +8σ2
SOC +16σ2

PLOC +32σ2
POC +8σ2

DO+16σ2
SO+32σ2

PLO+
64σ2

PO

−−

LOjm 1 σ2
ε +4σ2

DOC +8σ2
SOC +16σ2

PLOC +32σ2
LOC +8σ2

DO+16σ2
SO+32σ2

PLO+
64σ2

LO

−−

PLOijm 1 σ2
ε + 4σ2

DOC + 8σ2
SOC + 16σ2

PLOC + 8σ2
DO + 16σ2

SO + 32σ2
PLO −−

SOkm(ij) 4 σ2
ε + 4σ2

DOC + 8σ2
SOC + 8σ2

DO + 16σ2
SO −−
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Source df EMS Fcalc

DOlm(ijk) 8 σ2
ε + 4σ2

DOC + 8σ2
DO MS(DO)/MS(DOC)

An 1 σ2
ε +2σ2

DOAC +4σ2
SOAC +8σ2

PLOAC +16σ2
LOAC +16σ2

POAC +32σ2
OAC +

4σ2
DAC + 8σ2

SAC + 16σ2
PLAC + 32σ2

LAC + 32σ2
PAC + 64σ2

AC + 4σ2
DOA +

8σ2
SOA + 16σ2

PLOA + 32σ2
LOA + 32σ2

POA + 64σ2
OA + 8σ2

DA + 16σ2
SA +

32σ2
PLA + 64σ2

LA + 64σ2
PA + 128σ2

A

−−

PAin 1 σ2
ε + 2σ2

DOAC + 4σ2
SOAC + 8σ2

PLOAC + 16σ2
POAC + 4σ2

DAC + 8σ2
SAC +

16σ2
PLAC +32σ2

PAC +4σ2
DOA +8σ2

SOA +16σ2
PLOA +32σ2

POA +8σ2
DA +

16σ2
SA + 32σ2

PLA + 64σ2
PA

−−

LAjn 1 σ2
ε + 2σ2

DOAC + 4σ2
SOAC + 8σ2

PLOAC + 16σ2
LOAC + 4σ2

DAC + 8σ2
SAC +

16σ2
PLAC +32σ2

LAC +4σ2
DOA +8σ2

SOA +16σ2
PLOA +32σ2

LOA +8σ2
DA +

16σ2
SA + 32σ2

PLA + 64σ2
LA

−−

PLAijn 1 σ2
ε + 2σ2

DOAC + 4σ2
SOAC + 8σ2

PLOAC + 4σ2
DAC + 8σ2

SAC + 16σ2
PLAC +

4σ2
DOA + 8σ2

SOA + 16σ2
PLOA + 8σ2

DA + 16σ2
SA + 32σ2

PLA

−−

SAkn(ij) 4 σ2
ε +2σ2

DOAC +4σ2
SOAC +4σ2

DAC +8σ2
SAC +4σ2

DOA +8σ2
SOA +8σ2

DA +
16σ2

SA

−−

DAln(ijk) 8 σ2
ε + 2σ2

DOAC + 4σ2
DAC + 4σ2

DOA + 8σ2
DA −−

OAmn 1 σ2
ε +2σ2

DOAC +4σ2
SOAC +8σ2

PLOAC +16σ2
LOAC +16σ2

POAC +32σ2
OAC +

4σ2
DOA + 8σ2

SOA + 16σ2
PLOA + 32σ2

LOA + 32σ2
POA + 64σ2

OA

−−

POAimn 1 σ2
ε + 2σ2

DOAC + 4σ2
SOAC + 8σ2

PLOAC + 16σ2
POAC + 4σ2

DOA + 8σ2
SOA +

16σ2
PLOA + 32σ2

POA

−−

LOAjmn 1 σ2
ε + 2σ2

DOAC + 4σ2
SOAC + 8σ2

PLOAC + 16σ2
LOAC + 4σ2

DOA + 8σ2
SOA +

16σ2
PLOA + 32σ2

LOA

−−

PLOAijmn 1 σ2
ε + 2σ2

DOAC + 4σ2
SOAC + 8σ2

PLOAC + 4σ2
DOA + 8σ2

SOA + 16σ2
PLOA −−

SOAkmn(ij) 4 σ2
ε + 2σ2

DOAC + 4σ2
SOAC + 4σ2

DOA + 8σ2
SOA −−

DOAlmn(ijk) 8 σ2
ε + 2σ2

DOAC + 4σ2
DOA MS(DOA)/MS(DOAC)

Co 1 σ2
ε + 4σ2

DOC + 8σ2
SOC + 16σ2

PLOC + 32σ2
LOC + 32σ2

POC + 64σ2
OC +

8σ2
DC + 16σ2

SC + 32σ2
PLC + 64σ2

LC + 64σ2
PC + 128σ2

C

−−

PCio 1 σ2
ε +4σ2

DOC +8σ2
SOC +16σ2

PLOC +32σ2
POC +8σ2

DC +16σ2
SC +32σ2

PLC +
64σ2

PC

−−

LCjo 1 σ2
ε +4σ2

DOC +8σ2
SOC +16σ2

PLOC +32σ2
LOC +8σ2

DC +16σ2
SC +32σ2

PLC +
64σ2

LC

−−
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Source df EMS Fcalc

PLCijo 1 σ2
ε + 4σ2

DOC + 8σ2
SOC + 16σ2

PLOC + 8σ2
DC + 16σ2

SC + 32σ2
PLC −−

SCko(ij) 4 σ2
ε + 4σ2

DOC + 8σ2
SOC + 8σ2

DC + 16σ2
SC −−

DClo(ijk) 8 σ2
ε + 4σ2

DOC + 8σ2
DC MS(DC)/MS(DOC)

OCmo 1 σ2
ε + 4σ2

DOC + 8σ2
SOC + 16σ2

PLOC + 32σ2
LOC + 32σ2

POC + 64σ2
OC −−

POCimo 1 σ2
ε + 4σ2

DOC + 8σ2
SOC + 16σ2

PLOC + 32σ2
POC MS(POC)/MS(PLOC)

LOCjmo 1 σ2
ε + 4σ2

DOC + 8σ2
SOC + 16σ2

PLOC + 32σ2
LOC MS(LOC)/MS(PLOC)

PLOCijmo 1 σ2
ε + 4σ2

DOC + 8σ2
SOC + 16σ2

PLOC MS(PLOC)/MS(SOC)
SOCkmo(ij) 4 σ2

ε + 4σ2
DOC + 8σ2

SOC MS(SOC)/MS(DOC)

DOClmo(ijk) 8 σ2
ε + 4σ2

DOC MS(DOC)/MS(ε)

ACno 1 σ2
ε +2σ2

DOAC +4σ2
SOAC +8σ2

PLOAC +16σ2
LOAC +16σ2

POAC +32σ2
OAC +

4σ2
DAC + 8σ2

SAC + 16σ2
PLAC + 32σ2

LAC + 32σ2
PAC + 64σ2

AC

−−

PACino 1 σ2
ε + 2σ2

DOAC + 4σ2
SOAC + 8σ2

PLOAC + 16σ2
POAC + 4σ2

DAC + 8σ2
SAC +

16σ2
PLAC + 32σ2

PAC

−−

LACjno 1 σ2
ε + 2σ2

DOAC + 4σ2
SOAC + 8σ2

PLOAC + 16σ2
LOAC + 4σ2

DAC + 8σ2
SAC +

16σ2
PLAC + 32σ2

LAC

−−

PLACijno 1 σ2
ε + 2σ2

DOAC + 4σ2
SOAC + 8σ2

PLOAC + 4σ2
DAC + 8σ2

SAC + 16σ2
PLAC −−

SACkno(ij) 4 σ2
ε + 2σ2

DOAC + 4σ2
SOAC + 4σ2

DAC + 8σ2
SAC −−

DAClno(ijk) 8 σ2
ε + 2σ2

DOAC + 4σ2
DAC MS(DAC)/MS(DOAC)

OACmno 1 σ2
ε +2σ2

DOAC +4σ2
SOAC +8σ2

PLOAC +16σ2
LOAC +16σ2

POAC +32σ2
OAC −−

POACimno 1 σ2
ε + 2σ2

DOAC + 4σ2
SOAC + 8σ2

PLOAC + 16σ2
POAC MS(POAC)/MS(PLOAC)

LOACjmno 1 σ2
ε + 2σ2

DOAC + 4σ2
SOAC + 8σ2

PLOAC + 16σ2
LOAC MS(LOAC)/MS(PLOAC)

PLOACijmno 1 σ2
ε + 2σ2

DOAC + 4σ2
SOAC + 8σ2

PLOAC MS(PLOAC)/MS(SOAC)
SOACkmno(ij) 4 σ2

ε + 2σ2
DOAC + 4σ2

SOAC MS(SOAC)/MS(DOAC)

DOAClmno(ijk) 8 σ2
ε + 2σ2

DOAC MS(DOAC)/MS(ε)

εp(ijklmno) 28 σ2
ε −−
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