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Sumber:
Montgomery, Douglas C., Design and Analysis of Experiments, 6th Ed, John Wiley & Sons, New York, 2005
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Table 4-1 Randomized Complete Block Design

for the Hardness Testing Experiment

Test Coupon (Block)
I 2 3 4
Tip 3 Tip 3 Tip 2 Tip |
Tip | Tip 4 Tip | Tip 4
Tip 4 Tip 2 Tip 3 Tip 2
Tip 2 Tip | Tip 4 Tip 3
\
blok
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The randomized complete block design.

2009



! ) x4

Model statistik (model efek) untuk RCBD is
1=12,...,a
T =12 .b

Hipotesis yang relevan (efek tetap/ fixed effect) adalah
b
H,:m=m=...=m where m:% (Mt +b,)=nmrt

j=1
H,:atleastone m* m

—

Hym=m="=1,=0
H,.7, # ( at least one 1

12 www.teknikindustri.org 2009



! ) x4

Table 4-2 Analysis of Variance for a Randomized Complete Block Design

Source Degrees
of Variation Sum of Squares of Freedom Mean Square F,
Treatments SSTreatments a—1 SS Treatments MS 1rcatments
a—1 MSg
Blocks SSBlocks b-1 SSBlocks
b-1
Error SSg a@—DH-1 SSz
(@a—-DE -1
Total SSr N-1 )
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,
i*l]f.u.,fx'- Z V _‘,

83 = S$reatments+ S%Iocks T S%
\ J

ab- 1=(a- 1) + (b- 1) +[(a- D(b- 1)]

:.:|~=:
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Table 4-3 Randomized Complete Block Design for the Vascular Graft Experiment

Batch of Resin (Block)

Extrusion Treatment
Pressure (PSI) I 2 3 4 5 6 Total

8500 90.3 89.2 98.2 93.9 87.4 97.9 556.9
8700 92.5 89.5 90).6 94.7 87.0 95.8 550.1
8900 835.5 90.8 89.6 86.2 8K.0 93.4 533.5
9100 82.5 89.5 835.6 874 78.9 90.7 514.6
Block Totals 350.8 359.0 364.0 362.2 341.3 3778 v, = 2155.1
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Hltung sum of squares berikut ini

g

B . (2155.1)3 _
= 193,999.31 o Ae0a]
14, ¥
SSTrf:am'.ems = BJZ Yi. — ﬁ (7155 1)2
%[(5569 + (550.1) + (533.5) + (514.6/] — = 178.17
I < s Y.
SSBIUL]\% —a 2} 3= 'ﬁ
1 b
el 215500
%[( 50.8)> + (359.0)* + -+ + (377.8)°] — ( 57— = 19225

SSE = SST o SSTI‘EEIUHEHT.b = SSBlucks
= 48031 — 178.17 — 192.25 = 109.89
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Table 4-4  Analysis of Variance for the Hardness Testing Experiment

Sounrce of Sum of Degrees af Mean
Varanon Squares Freedom Square F, P-Value
Treatments { Extrusion pressure) 178.17 3 39.39 S 0.0019
Blocks (Batches) 19225 5
Error 109,89 15

23

Total 480.31

Fo.05,3,15 = 3.29
Fo > Fa1 a1)p-1) » Kita tolak hipotesis nol

Kesimpulan:
» Tekanan ekstrusi berpengaruh terhadap mean yield

 Blok (batch dari resin) terlihat berbeda secara signifikan karena
mean square dari blok yang relatif besar dibanding error

20 www.teknikindustri.org 2009



Bandingkan analisis RCBD dengan analisis yang ficalk tepat di bawah ini
Table 4-5 Tricorrect Analysis of the Vascular Graft Expenment
as a Cnmpleteiy Randomized Design

Source of Sum of Degrees of Mean s
Variation Squares Freedom Square F, P-Nalue
Extrusion pressure 178.17 3 3.2 3.95 0.0235
Error 302.14 @

Total 480.31 23

Table 4-4  Analysis of Variance for the Hardness Testing Experiment

Sounrce of Sum of Degrees of Mean

Varanon Squares Freedom Square F, P-Value
Trcatmenh me'usi::nn DIESSUTS) 78,17 3 '19 39 0.0019

Error 109.89 . T

Total 480.31 23
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d X 4
ABDC
BCAD
CDBA
DACE

5 X35
ADBEC
DACBE
CBLEDA
BEACD
ECDAB

6 X6

ADCEBF
BAECFED
CEDFARB
DCFBEA
FBADCE
EFEFBADC
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Model (efek) statistiknya adalah

1=12,...,p
Yy = M+t +a, + b, + 6 ]=12,...,p
k=12,....p

Analisis statistik (ANOVA) sangat mirip dengan
analisis RCBD
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Table 4-9  Analysis of Variance for the Latin Square Pesign

Source of Sum of Degrees of }’Ican
Varialion Squares Frecdom Square £
§ - S5 i M S et
e } S AN Tivra Litg= ity s AR S
Treatments 55 e = P 1'1 TN r—1 = ] I —MS,;
« R Sk
Rows . = P AT Y p— ] p—
i - S5
) - _ | ‘{“- A ¥ . ) Colaines
Columns S vicmm. = P A YT P o |
. _ ; Y
Error 58, (by subtraction) ipp— 2ip — 1 z 20— 1)
N ;
Tonal NS, = E Z E Vie Ty o — 1

¢

557 = SSzens T SScormns T SSrreammens T 39
with respective degrees of freedom
v—1=p-1+p 1+p—1+{p—200p-1
Fo>Fp1 p-2)p-1) » Kita tolak hipotesis nol
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Table 4-8 Latin Square Design for the Rocket Propellant Problem

Batches of Operators

Raw Malterial I 2 3 4 5
I A=24 B =20 C=19 D =24 E=24
2 B =17 C =24 D = 30 E=27 A =36
3 C =18 D = 38 E =26 A=27 B =21
4 =26 E =31 A =126 B =23 =22
5 E =22 A =30 B =20 =29 D =31
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Coding by subtracting 25 :
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Foos,4 12 =3.26

Fo>Fp1 p-2)p-1) » Kita tolak hipotesis nol
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