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Study on the Result Changes with the Size of the
Variance in Taguchi Method and Factor Experimental
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Dept. of Industrial Engineering, Seokyeong University

Abstract

Purpose: The purpose of this paper is to show whether the results are changed with respect to the variance
of the data, by analysis of data obtained from the Taguchi experimental techniques and general experiment.
Because which cannot be prove by mathematical Formula, through experimental examples will show.
Methods: Taguchi experiments were carried out with paper Helicopter experiment. Experimental Data are
obtained by special designed Drop Test Equipment. While Experimental value arbitrarily changed, we looked
at how Significant control Factor of Taguchi Methods and Factor experiments are changed. This process
cannot be expressed as a Mathematical formula, but showed as a numerical example.

Results: Saw significant changes in the factors when data is outside a certain range of the experimental data.
By Test of Equivalence Variance, Experiment data is verified reliability. To find the Control Factor, Taguchi
Method is better than the general experiment.

Conclusion: We know that a Significant Factor is changed with the range of Variance of Experiment Data.

The value of this paper is verified change process with Numerical Data obtained Experiment.
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Table 2.1 one—way experiments data

Level Data
1 1 2
2 4 a

Table 2.1¢] #AHEAS 75k Table 2.29}F 2t}
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Table 2.2 one—way experiment ANOVA
Factor DF SS MS FO Pvalue
I e =
error 2 %a2—4a+% ia2—2a+lj7
Total 3 %az %a %
F(1,1,0.1) =

2
85 olm, 0104 fejadm 220 L g5 ojojof s, o2 F
a” —8a+17
ST}, o] Atolol A fr-ol4:F 10%olA frelsith. a2 ¢ =5 u, Table 2.3%}
dom Pgko] 0.0512 Fo 10%914 A A= 93

sk dRske A,

H 3.06 <a<6.24 ©|o]o}

o] B 1=} = 5 <
wo) A9 BARAEE AT 5

Table 2.3 Numerical example of one—way experiment ANOVA
Factor DF SS MS F P-value
A 1 9 9 18 0.051
error 2 1 0.5
Total 3 10
19013 A A W5 S i sl

[e)
e
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] Jog Z 4 olvh e Wit 27 o)atelw vt v )
A o] s,

2.2 BHEA oA 7oA AEEY +F

i ans

FEEA] SNU| ARE 23t ek

o A A ek

o, Yum(2000). Ree(2003, 2009), Pignatiello & Ramberg(1985) 'EL
HEA oz fofgh ke 2t Table 24% 54217F 54
AR} 2702 N1, N2} o] 270 el A Agd st Azfolr}, SNH|E= (eq. 2. 1)i A4kt gholth
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Table 2.4 Orthogonal array of Taguchi Method experiments

Noise Factor
No A C SN Ratio
N1 N2
1 1 1 2 3 7.4339
2 1 2 3 4 10.6145
3 2 2 4 5 12.9031
1 1 1
4 2 1 5 a - 1010g10 5( ?‘F y)

1,1
—10log,, 5( 5—+

2

)E SN4Z A gsld A

A
A

3£+ Table 2.59F 2t}

Table 2.5 ANOVA of Taguchi Method

Factor DF SS \% FO F value of Sign.
A 1 Sa 2 S8,/8. F(¢,s ., 0.05)
B 1 S, S, S,/ S, F(¢y, ¢,,0.05)
C 1 S, S, S/S, F(¢,, ¢.,0.05)
error 0 Sr—=8,— 85, S,
Total 3 Sr
_ _ 2
Sy = (7'433%10'61454 12:0031 — 5M) = (.25% SNV4® — 2.5726* SML+6.6185 eq. 2.2
4339+12.9031 —10.6145 — SN )? o
S, = (7.4339 903 1 0.6145— SN) = 0.25% SVA%4.8612% SVA +23.6317 eq. 2.3
_ _ 2
e = (74330 + 58 12'6145 12:9031) =0.25% SVA? — 8.0418* SVA +64.6713 eq. 2.4
2
Sp=(7.43397 +10.6145% +12.9031% + SN4*) — (7‘4339“0'6145:12‘9031+5N4) eq. 2.5
=0.75% SVA? — 15.4757* SNA+94.9216
error Jo] glonz 2 55 EY3Y error FOE 50 ZoJRIKF, 5 =5).
S/8 > Fl¢,=1,¢, =1,a=0.05) =161.448 WHAL eq. 2.6 22 FAHAL}.
40.112% SNA? —1295.77* SNA +10434.44 < eq. 2.6

eq. 2.6 &9 eq. 2.77 2t}
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15.28564 < SNV4 < 17.018110 eq. 2.7

7bsa F sl SM =16 S —10log,, %( 5i+i2)°ﬂ gt a=9.88(F gk k2 9.8832140|th).

2
a

2.2.1 TR 71Eo] §old A9 a=9.559
a=9.88°]g}H SN4 = 15.99940]t}. Table 2.5

7
o
=

-

o
o
FAR e FAHEA R} Table 2.6% 2t

Table 2.6 ANOVA of SN ratio at a=9.88

Factor DF SS \Y% FO P-value

A 1 29.453 29.453 * *

B 1 9.850 9.850 * *

C 1 0.002 0.002 * *
error 0 * * * %
Total 3 39.305

‘«’ : denominator of F-test is zero or undefined
a7t A & Edsto FAHEA S Table 2.77 2t}
Table 2.7 ANOVA of C pooling in Table 2.6
Factor DF SS \Y FO P-value

A 1 29.453 29.453 16589.53 0.005

B 1 9.850 9.850 5548.21 0.009
error 1 0.002 0.002
Total 3 29.4918

S =0.0421352 R™2 = 00.00% R 2(adj) = 99.99%
, B RIA} 55 frefejtt. Table 2.49] 418 QA= EAHEAS 81 Table 2.87 2T} SNH|E AHE-
2 ek ¢ dlelg &2 Fgk Aolt.
Table 2.8 ANOVA of Table 2.4 at a=9.88
Factor DF SS \Y% FO P-value

A 1 17.642 17.642 5.26 0.083

B 1 7.762 7.762 2.32 0.203

C 1 1.882 1.882 0.56 0.495
error 4 13.407 3.352
Total 7 40.693

S =1.83079 R"2 =67.05% R2adj) = 42.34%
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FI7F AL C S skl £ sk Table 2.93 2t

Table 2.9 ANOVA of C pooling in Table 2.8

Factor DF SS \Y FO P-value
A 1 17.642 17.642 5.77 0.061
B 1 7.762 7.762 2.54 0.172

error 5 15.289 3.058

Total 7 40.693

S =174866 R"2 = 62.43% R"2(ad)) = 47.40%

AellM= froaE 5%A Feld A7t fltk

3] BAry

SNH] BAHEA Table 27614 A, B 912} 2.5 frolgion), 34 EAle] duk BAHA Table 2,991 5%
7o) $FAM FOIR QA ghek. ol T J1 GFAAE AoJelR A, B AR [0l B Ao, At
AYO) PAHRHAAE 20 JFOE Relo] FT AR} Qirk B 9 A AFA o) AN B

2.2.2 d92 At a=69 AL
a=6°]2hd SN4 = 14.6994 olt}. Table 2.5& A= 73 #4247} Table 2.109 2}

Table 2.10 ANOVA of Taguchi Method at a=6

Factor DF SS \ FO P-value

A 1 22.8201 22.8201 * *

B 1 6.1926 6.1926 * *

C 1 0.4790 0.4790 * *
error 0 * * * *
Total 3 29.4918

'x' 1 denominator of F-test is zero or undefined

"7t AL C AAE EYste] BAHEAMSH Table 2.113 2t}

Table 2.11 ANOVA of C pooling in Table 2.10

Factor DF SS \Y FO P-value
A 1 22.8201 22.8201 47.64 0.092
B 1 6.1926 6.1926 12.93 0.173

error 1 0.4790 0.4790

Total 3 29.4918
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o WAHEA G AT 10%2 frolait, 5%lAE frelain] e,

Table 2.12 ANOVA of Table 2.4 at a=6

Factor DF SS Vv FO P-value
A 1 8.0000 8.0000 16.00 0.016
B 1 2.0000 2.0000 4.00 0.116
C 1 0.0000 0.0000 0.00 1.000

error 4 2.0000 0.5000

Total 7 12.0000

S =0.707107 R-AlF = 83.33% R-AIF(F4) = 70.83%

9] EAHEA A= AR 5% o] 5it)

SNH] #4HEA Table 2.11914% 5% %ﬂ*%oﬂﬁ o @ At flslon, BetA] Fale] b Ak Table

2120415 55 fie 2004 A Q= ROATA Hebsh ol T2 V1 AR ACKAL A 24 3
3ol b G 4 1ol A LR frlab) ek A4l S el AR A S 9

Sl AAS] AP0 Aeloh Be1 A, ol ) FEAE A 8ol Aok 14T T
k. A 93 D AFARR ANl BE Aot A el n Ark

3. RS UARS) wlole] Azl e} £18 AL W3S Mol ol

kP 78RS 913k Figured. 13} o] o] AelHEE o], Fo| AFe/t 3304 2o Wil sk
o} = o] Wele A 7P T QAHE A7 HAolth HekAzre Hit

Ao 2718 = 92 WA 15 F
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Figure 3.1a Paper Helicopter Figure 3.1b Design of Paper Helicopter

Figure 3.1 Paper Helicopter
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7] el S An| S A28 tHFigure 3.2). AW
AEe WA, Fo] AYFEHE Adu| Akl 1AA7
AW (Figure 3.2b), AF£o. & A7lo] &A=+ Au)o|tHFigure

3.20). & /\]i‘%ﬂ—% Fotol AR A eakE B AR AER HolHo|tH R AlaFe AT dANA et

’

Figure 3.2a Figure 3.2b Figure 3.2c

Figure 3.2 Drop Test Instrument of Paper Helicopter

Figure 3.2a: The scene Fixed at the top of Paper Helicopter
Figure 3.2b: Dropping the disc on the sensor look of Paper Helicopter

Figure 3.2c: Fall time measurement machine of Paper Helicopter

3.1 QAe} 42 Mg

Fol eFE7t e vt B e AAES A, GE Giide], &
E SoltKFigure 3.1a =), o5& Alo] 7hsstz Alojlztolr}, APE ok
so] glrt, 2] vhetkel A7l e dlEEEE v ARl A G FAN SAE A Benw 590t
2 AAslnt ol Aelshd Table 3.13 2t

Table 3.1 Factor and level of Paper Helicopter

Division Indication Factor 1-level 2-level 3-level
Wing length 50 60 70
B Trunk length 50 60 70
Control C Wing width 20 20 20
Factor D Trunk width 20 20 20
E Joint width 10 10 10
F No of clip 1 1 1
PI}; Ocitsoer N wind strength 8th place different levels of Noise factor
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B AP Alo] A4z o], BBl A% AgSATh LA AR 442 1939 rH Table 3.1),
o] AolRIe 47 § SE0s A, AR ARA2 o) G4 A0 SAHE Eol Ssfe ol
AMEE S BT AV 0.17go 2 AT AT AME o, Folo] FAE BT dAget 2S ARgskelch o
ARE 1,(3') AaMARE o 83T, AT A= Table 3.29 2o HoJEE AT SN FEEA
(eq, 2.1 0.2 Attt
Table 3.2 Result of Taguchi experiment in L (34)
A B 8th place different levels of Noise factor
No Wing Trunk SN ratio
length length N1 N2 N3 N4 N5 N6 N7 N8
1 50 50 1.01 1.02 1.03 1.05 1.01 1.02 1.03 1.3 0.4174
2 60 60 1.03 1.03 1.05 1.07 1.03 1.03 1.05 1.2 0.4864
3 70 70 1.01 1.03 1.05 1.09 1.01 1.03 1.05 1.2 0.4600
4 50 60 1.19 1.2 1.22 1.23 1.19 1.2 1.22 1.2 1.6270
5 50 70 1.21 1.22 1.24 1.25 1.21 1.22 1.24 1.2 1.7515
6 60 50 1.2 1.22 1.22 1.24 1.2 1.22 1.22 1.2 1.6900
7 60 70 1.32 1.34 1.36 1.36 1.32 1.34 1.36 1.3 2.5226
8 70 50 1.31 1.34 1.35 1.36 1.31 1.34 1.35 1.3 2.4901
9 70 60 1.32 1.34 1.36 1.36 1.32 1.34 1.36 1.3 2.5226
ARAIE 29 wjx] F4HEA 9} SNH|2 EAHRA SIS e (Table 3.3, Table 3.4 #3%).
Table 3.3 ANOVA of Table 3.2 DATA
Factor DF SS Vv FO P-value
A 2 0.9206 0.4603 215.61 0.000
B 0.0003 0.0002 0.07 0.932
Interaction 4 0.0011 0.0003 0.13 0.972
error 63 0.1345 0.0002
Total 71 1.0564
S =0.04620 R-Alx = 87.27% R-A=(54) = 85.65%
Table 3.4 ANOVA of Table 3.2 SN ratio
Factor DF SS \4 FO P-value
A 2 6.4329 3.2164 2064.82 0.000
B 2 0.0045 0.0022 1.43 0.411
Interaction 2 0.0033 0.0017 1.06 0.485
e 2 0.0031 0.0016
Total 8 6.4438
S = 0.0394681 R"2 = 99.95% R*2(adjust) = 99.81%
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9] A3 A 2] AR 2 SNH] BAREA] A= 2ok A QAPE frelshal B 91Ake s A2 fo5hx
ex et

O 7] Fedats Ak AdAZA 2 AR AT 5 ek FEAA dEgE T g
FZF ElolE7E ko] 7} Qlofof sk, e el whet wlolE7) o= AR W}
=] ol H 1A} Bl Ao| B =19 B ot} E3l o]g] st Ao ZeoAE ustA] ¥o AE A
& 1e]g SNH| Z2HEA oA f-o] gk IA7F ThEA] A7t YERbEA] ot Flo] £ =] B o)
[8g 54S dolE =t #2402 Fdo] o9 A=A e HolHE 7o Ho|HE W7
1ze] Wgl 48 AwH iz} g

Table 3.29] #pA9 -5 FF(N8)| HlolEl & A= S7FAARILAL gt} N8=2.7, N8=2.8, N8=21 4¢-=
thro] s S Auey|E gt 2.7, 2.8 59 FAE v AF A o] HE0A Wt AES dobulth

=

o

rir

Table 3.5 Data N8=2.7 of Table 3.2

A B 8th place different levels of Noise factor
No Wing Trunk SN ratio
length length N1 N2 N3 N4 N5 N6 N7 N8
1 50 50 1.01 1.02 1.03 1.05 1.01 1.02 1.03 2.7 0.6979
2 60 60 1.03 1.03 1.05 1.07 1.03 1.03 1.05 2.7 0.8387
3 70 70 1.01 1.03 1.05 1.09 1.01 1.03 1.05 2.7 0.8101
4 50 60 1.19 1.2 1.22 1.23 1.19 1.2 1.22 2.7 2.0909
5 50 70 1.21 1.22 1.24 1.25 1.21 1.22 1.24 2.7 2.2297
6 60 50 1.2 1.22 1.22 1.24 1.2 1.22 1.22 2.7 2.1611
7 60 70 1.32 1.34 1.36 1.36 1.32 1.34 1.36 2.7 2.9878
8 70 50 1.31 1.34 1.35 1.36 1.31 1.34 1.35 2.7 2.9515
9 70 60 1.32 1.34 1.36 1.36 1.32 1.34 1.36 2.7 2.9878

Table 3.6 ANOVA of Table 3.5 DATA

Factor DF SS \ FO P-value
A 2 0.8719 0.4359 3.17 0.048
B 2 0.0003 0.0006 0.00 0.996

error 67 9.2002 0.1373
Total 71 10.0732

S =0.370563 R"2=28.67% R*2(adjust) = 3.21%
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Table 3.7 ANOVA of Table 3.5 SN ratio

Factor DF SS \Y FO P-value
A 2 7.3753 3.6877 2423.24 0.000
B 2 0.0107 0.0053 3.51 0.222
Interaction 2 0.0078 0.0039 2.58 0.280
error 2 0.0030 0.0015
Total 8 7.3969
S =0.0390101 R*2 =99.96% R*2(adjust) = 99.84%

N8=2.7¢1 745 247} 2] EAREA 3} SNH] 24HE4] A vk

Agu d Felsh e,

Table 3.8 Data N8=2.8 of Table 3.2

2 o SNH] B4 A4 A QUIA7E 290 ul A

A B 8th place different levels of Noise factor
No Wing Trunk SN ratio
length | length N1 N2 N3 N4 N5 N6 N7 N8
1 50 50 1.01 1.02 1.03 1.05 1.01 1.02 1.03 2.8 0.7041
2 60 60 1.03 1.03 1.05 1.07 1.03 1.03 1.05 2.8 0.8451
3 70 70 1.01 1.03 1.05 1.09 1.01 1.03 1.05 2.8 0.8164
4 50 60 1.19 1.2 1.22 1.23 1.19 1.2 1.22 2.8 2.0994
5 50 70 1.21 1.22 1.24 1.25 1.21 1.22 1.24 2.8 2.2384
6 60 50 1.2 1.22 1.22 1.24 1.2 1.22 1.22 2.8 2.1697
7 60 70 1.32 1.34 1.36 1.36 1.32 1.34 1.36 2.8 2.9982
8 70 50 1.31 1.34 1.35 1.36 1.31 1.34 1.35 2.8 2.9619
9 70 60 1.32 1.34 1.36 1.36 1.32 1.34 1.36 2.8 2.9982
Table 3.9 ANOVA of Table 3.8 DATA
Factor DF SS \Y FO P-value
A 2 0.8719 0.4359 3.10 0.051
B 2 0.0011 0.0006 0.00 0.996
error 67 9.3699 0.1398
Total 71 10.2429
S =0.373965 R*2 =8.52% R*2(adjust) = 3.06%

o 2-g g7t 2ol YT
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Table 3.10 ANOVA of Table 3.8 SN ratio

Factor DF SS \Y FO P-value
A 2 7.4028 3.7014 2422.82 0.000
B 2 0.0107 0.0054 3.51 0.222
Interaction 2 0.0079 0.0039 2.58 0.280
error 2 0.0031 0.0015
Total 8 7.4244

S =0.0390860 R*2 =99.96% R 2(adjust) = 99.84%

N8=2.891 7 A& A} 2u) =] EAHEAol| A 5% F2)4=
7F o8l vekdtt A3t gE2A el

oA ol A= 1AL, SNH| B4AHEA2 A 1A}

A Ao N8=2.8eM= 52 G0l ted & = A= A QAp7F A8 A, F&d4E 1
glotA] @2 Aol A A3 AT AN Ak A7F dFE o] gtk Aol 9 dlAldl A= N8o] 2.7} 2.8
oA Azt WAL 5 2.77) 2.8/ k0] & AR R B 4= qlrk. o]¥ellE N8 A WA AL tiE 212
A 2 e th=2A Pk

Table 3.11 Data N8=21 of Table 3.2
A B 8th place different levels of Noise factor

No Wing Trunk SN ratio

length | length N1 N2 N3 N4 N5 N6 N7 N8

1 50 50 1.01 1.02 1.03 1.05 1.01 1.02 1.03 23 0.7851

2 60 60 1.03 1.03 1.05 1.07 1.03 1.03 1.05 22 0.9286

3 70 70 1.01 1.03 1.05 1.09 1.01 1.03 1.05 21 0.8992

4 50 60 1.19 1.2 1.22 1.23 1.19 1.2 1.22 21 2.2111

5 50 70 1.21 1.22 1.24 1.25 1.21 1.22 1.24 22 2.3540

6 60 50 1.2 1.22 1.22 1.24 1.2 1.22 1.22 22 2.2834

7 60 70 1.32 1.34 1.36 1.36 1.32 1.34 1.36 21 3.1360

8 70 50 1.31 1.34 1.35 1.36 1.31 1.34 1.35 21 3.0985

9 70 60 1.32 1.34 1.36 1.36 1.32 1.34 1.36 21 3.1360

Table 3.12 ANOVA of Table 3.11 DATA
Factor DF SS Vv FO P-value
A 2 0.28 0.1398 0.00 0.997
B 2 0.03 0.0128 0.00 1.0
Interaction 4 0.30 0.0757 0.00 1.0
error 63 3268.39 51.8792
Total 71 3269.00

S=7203 R2=002%

R*2(adjust) = 0.00%
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Table 3.13 ANOVA of Table 3.11 SN ratio

Factor DF SS \Y FO P-value
A 2 7.7738 3.8869 2405.91 0.000
B 2 0.0112 0.0056 3.46 0.224
Interaction 2 0.0082 0.0041 2.55 0.282
error 2 0.0032 0.0016
Total 8 7.7965

S =0.0401941 R"2 =99.96% R"2(adjust) = 99.83%

N8=2191 4% A@A} 29003 BN BE A A8 fol5 @A vhEha, SNH] BAHEAL A
QAA7E vl$- Srolahl vEhdeh N8=2.8 ole e st terha 2 4 gt
Table 3,113} 2] @& Sl A W HolEl7h folvk wol vl AR 072 2 4 Qo] F2A 24< 39

Table 3.14 Test of Equal Variance of Table 3.11

CI of 95% Bonferroni standard standard deviation

A B N Lower SD Upper

11 8 4.40526  7.76960 22.6851
1 2 8 4.20137  7.40999 21.6351
13 8 4.00150  7.05748 20.6059
21 8 3.96769  6.99785 20.4318
2 2 8 4.16414  7.34433 21.4434
2 3 8 4.16614  7.34786 21.4537
31 8 3.94048  6.94987 20.2917
3 2 8 3.94163  6.95189 20.2976
33 8 3.94048  6.94987 20.2917

Bartlett test(normal distribution): test statistic = 0.17, P-value = 1.000

Levene test(continuous distribution): test statistic = 0.00, P-value = 1.000

45 Aol SRt WY A9-wkE, N8| 2.73 2,80l 4] 29l A]

o S
= gz2A Yebgth 99k 2 A$-E AEshd Table 3.159F 2t
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Table 3.15 Summary of numerical example

P-Value at N8 = 2.7 P-Value at N8 = 2.8 P-Value at N8 =21
two-way Exp. SN ratio two-way Exp. SN ratio two-way Exp. SN ratio
A Factor 0.048 0.000 0.051 0.000 0.997 0.000
B Factor 0.996 0.222 0.996 0.222 1.0 0.222
Interaction * 0.280 * 0.280 1.0 0.280

* 1 error term is too small in 2-way ANOVA, cannot seek an interaction P-value.

$19] Table 3.159] A Q21w Z|Zg g™ oo} At} N87} 270014 2.8% W3lsl= FA A A QA7)
SNH|Z A4kel BAREX o A= 2fo] 7} §lon), HolHE o] &3k BAEA o= A 2x1e] foAdo] Wat= AL
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Figure 3.3 A factor Graph of Table 3.15

919] cAloIA] Sl w4 dlolel gl meh ANAFAT A ABAR] Aok Folst 922 A
steiet.

2Rl e
whAZbEA A8 ol B4k
ze Aaig A9

,] 14
= Ut w298 Ak A9 fod ARk g,

iih)

oA Ad dlolE W7l o Aol vhA Agdt dubdd s} gE A3t el dobr gk



Ree : Study on the Result changes with the Size of the Variance in Taguchi Method and Factor Experimental 133

oleld WA $H02 Bk Ro] W, o] Basta Wt Bol YRS nelFA Eaha AA
shol gt
Rl A S Bato] o]el @ WalE SHeld slo] ¥ =e] Autolt, W koA Fo| AelFHE WE
of AT, APETE Ago] FFE T AT LE AAT 5 ol ANE Adeel Againh A9
o QARSI TR 7 e] SNH] BAHEA S QU BAHAS A Al de 29 selsei, =
2o A3 Yo e dolrol Adte] thake 43S Stk TEY s da gl AL 18 o]
¥ =io] 7]ofdt Holuh,
HE F

& A A= FpAel o] @A Al Al AT AR S AASE Aol
(o))

e

REFERENCES

Joseph J. Pignatiello, Jr. and John S. Ramberg, 1985, “Discuss about: Raghu N. Kackar’s Taguchi Method", Journal
of Quality Technology, Vol. 17, No. 4, 198-206

KSA(tranlated), 1991, “Taguchi's quality engineering 1 : Design phase of development”, Korean Standards Association

Park, Sunghyun, 2009, “Modern Design of Experiment”’, Minyoungsa

Raghu N. 1985, “Off-line Quality Control, Parameter Design, and theTaguchi Method”, Journal of Quality Technology,
Vol. 17, No. 4, 176-188

Ree, Sangbok, 1997, “Analysis of Quality Loss Function(QLF) of Taguchi”, Journal of Quality Management, Vol.
25, No. 3, 82-91

Ree, Sangbok, 2001, “A Comparative analysis of three Signal-to—Noise ratios of dynamic characteristics
Parameter design”, Journal of Quality Management, Vol. 29, No. 4, 82-91

Ree, Sangbok, 2003, “Easy Taguchi technique from foundation to the field application, the third edition”, Sangjosa

Ree, Sangbok, 2009, “Method determining level of Noise Factor of Taguchi Method under various probability dis-
tribution”, Journal of Quality Management, Vol. 37, No. 4, 10-15

Yum, Bongjin etc, 2000, “Cooperative public lectures, experimental design and analysis: utilizing Taguchi method
and the orthogonal table”, KAIST







<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


