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ABSTRACT

Title of Thesis Estimating Missing Data in Unreplicated 2k Factorial
Experiments

Author Miss Kanidta Laphaphong

Degree Master of Science (Applied Statistics)

Year 2559

In this study, five estimation methods for one missing data in unreplicated 2k factorial
experiments are proposed. The first method is minimizing sum squared the highest order
interaction, the second is minimizing coefficient of variation, the third is using the mean of non-
missing data, the forth is using the mean of the nearest position of missing data and the fifth is
based on the change proportion. From the comparison of 3 measurement criteria: the absolute
percentage relative error of the estimate, sum squared and estimates of factorial effects, by using

22’ 2%and 2% factorial experiments, it can be concluded that the change proportion method

gives the best estimator in all cases.
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sty p= Y120 = Y121 oY@
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NNAUNIT (3.59) SUM =Y;11148% SUMy =Y15
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Yiu
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uazJadei k (D)ogluszavud
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sum,; 1112} 1112

v a X ° ' = o A & ' v o
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NNANUNIT (3.59) SUM. = Yi111 + Y1211 + Y1201
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X Y. +y (3.74)
sumy 1122j| 1122

9 a L%’ o ' = o A & 1 v 'o
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3.5 Teyagame X AT IuAUNUL yy,y; Fatfadennila (A) ogluszaum
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SUMy = Y1112 + Y1120 + Y1222
_{ sum;_ —sumy,

X Y115 |+ Y (3.76)
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SUMy = Y112 + Y1122 + Y1220
{ sumy, —sum,
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4.1.2 Yoyamsnaasaunnneisea 2° (Box, Hunter and Hunter, 1978: 308)
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X
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2.2.5 Yoyagavie X maduludwmis vy,

2 _(Y212 +X)2 _()/221+>()2 B ()/111+>()2 N (v, +X)2

SSABC =X
2 2 4
’ 2 ' 2 ' 2
+(y.1_+x) +(Y..1+X) _(Y...+X)
4 4 8
v Jdou o A K 8CV Y ' Y
WO UNUTOUADNTTUN o =0 UazuNFUNITHIAT X ﬁ]gllﬂ
A Ho _ 9y
GC.V.ZS(y_.JrX)(Z](BJrR) S(BrR-8ER e
ox (v +x)’

0
' —B=2(B+R
(v +X)2-B=2(B+R)

5 +X
2x—y221—x—y221—x—y111—x+(y2"T)
2(B+R)=(y" +x
( + ) (y+ ) +(y_,]__+X)+(y.'_1+x)_(y,’_,+x)
2 2 4

12 12 2 2 2 2 : : :
w =J2. t¥1 *¥a1 —2Y912" = 2Y201" = 2¥111” — Yo22Y.. ~ YaaoY.. — Viz1Y.. +4R

Y222 + Y112 + Y121 + 4010 +4Yo01 +4Y111 —2Y5 — 2y =2y + Y

9
%

1914

_ Yo 2+ Y17+ Y0 = 2Yo10" —2Y001” = 2¥111° — YoooY.. — Ya12Y.. — Yio1Y. +4R
Y220 + Y112 + Yio1 +4Yo10 +4Yop1 +4Y111 =2V —2Y =2y 1+

X
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2.2.6 Toyagaymie X marulud e yy,

2 (Yo + X)2 B (Voz2 + X)2 B (Va2 + X)Z N (v, +X)2

SSABC =x
2 2 4
' 2 ' 2 ' 2
+(Y.1.+X) +(Y..2+X) _(Y...+X)
4 4 8
A o ¢ o 4 & OCV. ) J Y
WO UNUTOUADNTTUN o =0 uazunNguNITNIAT X ﬁ]gllﬂ
el H o _ %9y
aC.V'ZS(y__+X)(2j(B+R) S(BrR8(ER e D)
ox (v, +x)’

0
' —B=2(B+R
(v +x)2B=2(8+R)

2X— Y911 —X— Y22 = X—VYy12 — X
2(B+R)=(Y +x) L2+ (Ya+x) (Ya+x) (V.+X)
2 2 2 4

' 2 r 2 r 2 2 2 2 ' ' '
Y2 T YL Y 0T = 2Y010" = 2Y000" = 2Y112" — Yoor Y. — Va11Y — Yizp Y. +4R

X =
Yoo1 + Y111+ Yizo +4Y211 +4Y000 +4Y110 —2Y5 =2y =2y + Y

r 2 r 2 y 2 2 2 2 ' ' '
_ Yo YA YT —2Y010" — 290" —2Y115" — Yoo1Y. — YanY.. — YipoY. +4R
Yoor+ Vi1 + Va2 +4Yo11 +4Yo00 +4Y112 —2Y5 =2y =2y o+ Y

X
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2.2.7 Yoyagamie X madulud e yo,,

2 _(Y222 +X)2 _(y211+x)2 B (Y121+X)2 N (. +X)2

SSABC =X
2 2 4
’ 2 ' 2 ' 2
+(y.2_+x) +(Y..1+X) _(Y...+X)
4 4 8
4 o so o 4 % OCV. v - v
WO UNUTOUADNTTUN o =0 UazuNFUNITHIAT X ﬁ]gllﬂ
el Ho _ %9y
aClVl:8(y“_+X)(2j(B+R) (BrR)8(ERYE D)
ox (v +x)’

0
' —B=2(B+R
(v +x)2B=2(8+R)

2X = Yo20 =X —Yo11 = X— VY121 — X
2(B+R)=(y +X) +(y'2“+x)+(yle+x)+(yl’.1+x)_(yl’“+x)
2 2 2 4

2 r 2 ' 2 2 2 2 ' ' '
Y2 T YR Y T —2Y000" = 20107 = 2Y191" — Vo102 — Yi22Y. —VinnY. +4R

X =
Y212 + Yi2o + Y111+ 4Yo00 + 4011 +4Y101 —2Y5 —2Y5 =2y 1 + Y

r 2 r 2 r 2 2 2 2 ' ' '
Yo Yo YT~ 2Y000" —2Y011" —2¥101” — Vo1, — Yizo¥. — YaurY. +4R
Y212+ Y122 + Yia1 +4Y200 +4Y11 +4Y101 = 2Y5 —2Y5 =2y 1+ Y

X




88

Y
2.2.8 Toyagaymie X MaUuTudwmnUe vy,

2 (Vo1 + X)z B (Vo1 + X)2 B (Yazo + X)Z N (. +X)2

SSABC =x
2 2 4
' 2 ' 2 ' 2
+(Y.2.+X) +(Y..2+X) _(Y...+X)
4 4 8
4 o so o 4 % OCV. v - v
WO UNUTOUADNTTUN o =0 uazunNguNITNIAT X ﬁ]gllﬂ
el H o _ %9y
aC.V'ZS(y__+X)(2j(B+R) S(BrR8(ER e D)
ox (v, +x)’

0
' —B=2(B+R
(v +x)2B=2(8+R)

2X = Yop1 = X— Y2120 = X—VYi2p — X
2(B+R)=(Y +x) L +X) (Yat+x) (Yat+x) (V.+X)
2 2 2 4

' 2 r 2 r 2 2 2 2 ' ' '
Y2 T YR Y 0" = 2Y001" = 2Y015" = 2Y190" — Vo1V — Vao1Y — Ya1oY. +4R

X =
Y11+ Y121+ Yiaz +4Y201 +4Y210 +4Y100 =25 —2Y5 =2y + Y.

r 2 r 2 y 2 2 2 2 ' ' '
_ Y. YT HY 0" —2Y901" —2Y910" —2Y190" — YourY. — YamY.. — Yo, +4R
Yo11+ Yior + Ya12 +4Y201 +4Yo10 +4Y100 —2Y5 —2Y5 =2y o+ Y’

X
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