fa ' 7
2506:27-1+5)
1980:275-277) 2.1

9
Cochran (1954: Ramsay 1980:337-349)
144-152) ' "
2526:38-39.) 2.2

y A

(Balanced incomplete block designs : BIB)

1 y 1 f

" P i

1 y

2.
( B )

3.

X $
X rtk - 1

2.3

a

(Conover

Bradley (1978:
(



tr = bk
t, r, b, k X
t =
k =
kA (t- 1)
r =
b = '
X =
1 n .
Cochran and Cox (1957) BIB
1 (type 1) ?
2 (type I1) |
3 (Type II1) ?
? 1
4 (Type V)
5 (Type V) (



2.1

2.1.1 am

2.1.1.1

2.1

Source of variation

Replications
Treatments (unadj.)

Blocks within rep. (adj.)
Intrablock (Error)

Total

2.2

(F-Test)

fi

d.f.

BIB

BIB

2.1 -

BIB

10
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IMP

2.2

| M BIB
T Bt
vV
G.T.

(t-1)B + (k-1 6T

0

0 1

k X G.T.
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(2) sum of squares
c oo r__
ya = ( ) | }
Total SS = (y )2 - C.F.
Replications SS = ( ) - CF
y =
Treatments SS (unadj.) o ) C.F.
ya =
Treatments SS (adj.) = E Q")/ktX
i 1
Blocks within rep. SS (unadj.)
( )

Blocks within rep. SS (adj.)

= £Blocks within rep. (unadj.)
+ Treatments ss [adj.)]

- Treatments ss [unadj.)



Intrablocks SS = Total ss - Rep. SS - Tr. SS (unadj.)

- Blocks within rep. SS (adj.)

Blocks within rep. ss (unadj.)

= Blocks SS - Replications ss

1 LTIED -V
re (k- 1) t+k (b-r-1t+1) Eg

fr $ EN y=0 1 i RBD

g auneaiuy Ingds:

adjusted total

i = TL+ oywl

(5) Adjusted Treatment Totals ss

Adj. Tr. Totals ss

(7 SR

13

T/\



(6) vn Adjusted Treatment Total MS

Adi. Tr. Totals s
t -1
mn mean square q )
gl 15 F ' "effective error
variance" } "effective error mean square" E_e
Eg = Ee [ 1+ (t-Kk) y]
(8) F
= Adj. Tr. Total MS
Effective Error M
2.1.1.2 BIB 2 , A
9 2.3
2.3-.. BIB 2
Source of variation d.f. MS
Groups g-1
Treatments (unadj.) t -1
Blocks within groups (adj.) b - g Eb
Intrablock (Error) rt-t-b+1 E,

Total rt-1
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BIB 1 1 groups replications

E"  Eg y
2.1.1.3 BIB 71 3
, 2.4
2.4 1 BIB I 3
Source of variation e MS
Treatments (unadj.) t -1
Blocks (adj.) b -1 -
Intrablock (Error) re-t-b+1 E,
Total re -1
(1) 51
2.5

01 27
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i 2.5 2 BIB 3

GT

(2) vnsum of squares o BIB
1 LAl Replications - BIB

Blocks (unadj.)

- C.F.

Blocks (adj.)

Block (unadj.) + Tr. (adj.)
— Tr. (unadj.)

Intrablock

Total - T, (unadj.) - Blocks (adj.)
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. Eb $ E . y
CRD
2.1.1. BIB y
(t - h) BIB BIB 3
st 3£ Blocks SS (adj.)
!
Blocks (adj.)
re (t- k) (k-1
fi A BIB 1

BIB fi 3
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2.1.15 BIB * 5

x x ) x BIB
[ * fl ) x
) "L f. Ee
* * 5 o ) fl
X % x % £ )
) ox d.f. Efa Efa
) x O\ )? *d.f
E? 10 14 ) X S 1o
Yates (1936) ' { Treatments SS (adj.) ?
* * , Blocks SS (unadj,) ' * *
x KoL
BIB /n St i\ *
{ ) { BIB ? (* 1-4) I x
7 % 77 BB * fl*
{HL* )
) FEF (a, t-1, rt -t -h+1]
Fa, t - 1, rt -t-b +1) 1 ) * F
*t-1 re-t-b +1{* a
2.1.2 * *0  (The Durbin Test)
* x x x 9 y
* v y o ’ *
x x % N x * ) ) x
{ fl * (ranks) ? * *0 5 * * *



Statistic"
? ?

rC ? b

?

(Skillings and Mack 1981

9
?
?
(rank) Xi'j'
]
= R(X
R ol Uil
12(t -1 . R -
ri(k2-)
12(t - 1) 1

r(k2 - 1)

19

"Friedman-type
? 70

173-174)
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T>x-(@at1t-1)

xI* *t -~ 1) : t -
' a
2.2 : 1
fl ,
1 ’ ’ ’ ,
1 « « Cochran
Bradley ’
2.2.1 ‘ Cochran
1 [007 , .015] a = .01
[.04, 05 ] ~ a = .05 [081, .119 ] a = .10
fl 1w il
2.2.2 : Bradley
1 oy™ [.005 , .015 | o a - 01
[ 025 , .075 ] €= .05 [ 05 1.45] ™M a = .10
) 1
1
Wi Y bo2.2.1 2.2.2 ?
1 2
1 1
1 a "
2. 1
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