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Abstract

The study aims to compare the 3 missing value estimations: OLS, MI, and GA in randomized complete
block design using both real and simulated data. In the study, there are at least 5% of randomly missing
value (m). Two real data sets : t=5 b=3 and t=8 b=4 are used in this research. Also, there are four cases
of simulated data : t=3 b=3, t=5 b=3, t=8 b=4 and t=8 b=5. There are 10%, 30% and 50% of C.V., the
constant h = 1, 2 and 3. R Program is used to simulate data with 12,000 times for each situation. MSE
and MAPE are used as criteria for determination. For the result, when m increases, MSE and MAPE values
tend to increase. For the real data, when m=1 and 2, Ml has the lowest MSE and MAPE values. For the
simulated data, when m=1, OLS has the lowest AVG MSE and AVG MAPE values for almost cases, except
when CV.=10%, h=1, GA has the lowest AVG MSE and AVG MAPE values. When m=2 C.V. = 10% and 30%,
it is found that Ml and GA have the lowest AVG MSE and AVG MAPE values respectively. When C.V. = 50%,
for almost cases, OLS has the lowest AVG MSE and AVG MAPE values.

Keywords: Randomized Complete Block Design, Missing Value, Ordinary Least Square, Multiple Imputation,
Genetic Algorithm

Please cite this article as: C. Kaewchaicharoenkit, B. Chomtee, and W. Wanishsakpong, “A comparison of missing
value estimations in randomized complete block design,” The Journal of KMUTNB, vol. 32, no. 2, pp. 415-425, Apr.—Jun.
2022 (in Thai).
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Data set Method MSE MAPE

OLS 0.0032 0.1897

1 MI 0.0001 0.0074

GA 0.0001 0.0074

OLS 0.3464 3.5831

2 MI 0.0394 1.1395

GA 0.0449 1.1892

AN51971 4 1 AVG MSE Uaz AVG MAPE vasdoyadnand e m = 1
No. of Treatment 3
No. of Block
Criteria AVG MSE AVG MAPE AVG MSE AVG MAPE

OLS 2.9499 0.7697 1.4980 0.4265
h=1 Ml 3.6927 0.8682 2.1651 0.5181
GA 2.3857 0.6472 1.3168 0.3731
OLS 1.8314 0.6059 0.8954 0.3290
CV. =10% h=2 Ml 3.6122 0.8589 2.1082 0.5060
GA 1.9845 0.5778 1.1597 0.3370
OLS 1.2669 0.5050 0.6155 0.2732
h=3 M 3.4644 0.8400 2.0796 0.5038
GA 1.7431 0.5350 1.0088 0.3083
OLS 27.0145 2.8487 13.7388 1.5889
h=1 Ml 33,9416 3.6675 20.0823 2.1791
GA 23.3647 2.6982 13.0797 1.6045
OLS 16.1989 2.1607 8.2499 1.1828
CV. =30% h=2 Ml 32.2529 3.6004 19.3432 2.1011
GA 18.9538 2.5047 10.9529 1.3438
OLS 11.6781 1.7837 5.9152 1.0236
h=3 Ml 31.8143 3.3510 18.6718 2.0562
GA 17.4289 2.0969 9.9883 1.2884
OLS 73.2364 11.3866 36.8992 6.5438
h=1 Ml 92.4485 22.8183 54.5018 11.3594
GA 65.1333 13.1341 37.0431 7.7200
OLS 44.1003 8.6920 22.4228 3.7489
CV. =50% h=2 Ml 91.5892 16.5454 52.7621 9.1029
GA 54.6176 11.5285 32.2879 5.5669
OLS 31.4528 6.0751 16.3742 3.3222
h=3 Ml 87.0173 16.8383 50.9546 8.8223
GA 47.7520 10.4722 29.3623 5.6829

w97 UAITENISYAY UazAaly, “nisSeudieuntsussanmegameluusuuuUdenguauy al.”
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15199 5 A1 AVG MSE way AVG MAPE maasﬁa;&aﬁﬂam dom=2
No. of Treatment 8
No. of Block
Criteria AVG MSE AVG MAPE AVG MSE AVG MAPE

OLS 17.9901 1.4332 8.5915 0.9084

h=1 MI 2.1285 0.4934 1.6897 0.3958

GA 2.3318 0.5138 1.7914 0.4060

OLS 17.6890 1.4337 8.4671 0.9095

CV. =10% h=2 MI 2.0477 0.4869 1.6555 0.3902
GA 2.2407 0.5062 1.7682 0.4014

OLS 17.7753 1.4352 8.4103 0.9098

h=3 MI 2.0321 0.4805 1.6348 0.3876

GA 2.1978 0.4974 1.7487 0.3994

OLS 30.9845 2.1879 18.9316 1.7119

h=1 MI 18.6711 1.9995 15.2740 2.0652

GA 17.5258 1.8243 13.8692 1.6491

OLS 29.6513 2.2167 17.3980 7.1264

CV. =30% h=2 MI 18.8008 1.9677 14.9961 7.2041
GA 17.7293 1.8053 13.5413 7.0938

OLS 28.4037 2.3614 16.9985 1.6222

h=3 MI 18.2484 2.0816 15.0480 1.7129

GA 17.4202 1.9454 13.5638 1.4654

OLS 57.5540 14.5769 39.2671 7.2421

h=1 MI 52.5626 20.0213 41.8006 10.2743

GA 48.2743 15.8406 36.7868 8.4697

OLS 51.4079 9.3169 34.9731 6.7770

C.V. = 50% h=2 MI 51.0285 12.0374 41.1198 9.9115
GA 45.6167 9.9236 35.6739 7.6372

OLS 49.7538 22.4715 33.1593 6.0574

h=3 MI 50.5838 28.1397 40.7775 9.0661

GA 45.2017 24.3254 35.3846 7.5572

4. afusenanazagy
a o dg,d = = 1
NUITBUANE waztlSeuigun1suseuiuan
@ 1 L4 aa A aa ad
gayveluukukuuuAenguauysel 3 35 Ao 35 OLS T8
MI waz3s GA Jeyafildlunismeaeuidudoyaisauay
v o a W &
Joyadnaed el m ity 1 uae 2 inannldlunig
Wiguiiieu e A MSE uag MAPE dviiutayadsauay
AN AVG MSE way AVG MAPE ﬁm%’uﬁayjaﬁ?’laaq NanIS
=2 1 v o 1 1 1 a0
ANWINUIN NIUIUNUIENAGRT AN C. V. kare h e

AN m’mLLUi‘diausuaﬁa;&aﬁ%ﬁﬁi’mwﬁuﬁw uelu
NINAUAY DI UIUNUILNAA DI ULAAE NTAVDIIUIU
Toyagame (m=1,2) Wutuuazlen C 1 asi @ h
Ry AnuLUsUTINTaIdeyafazinanas dmsu
%agaﬁqﬁﬁﬁh m WU 138 Ml wagid GA lian MSE
way MAPE ﬁwﬁqmauﬁ'aﬁﬁh m windu 2 38 MI A
MSE uay MAPE éﬁﬁlqm ﬂiﬂ%@gaﬁﬂaaqﬁﬁm m Wniu 1
dlornasl & Tentdes (h=1) 35 GA Widn AVG MSE

vQYIN) UAITENISYAY UazAaly, “nisiUSeudisuntsussnmegameluusuiuuudenguauy al.”
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Way AVG MAPE dnitan wawidlodnasdl  fewnnty
(h=2,3)35 OLSWiF AVG MSE wax AVG MAPE shilgn
vnaaumsal uazidledidn m wiitu 2 7 ¢ fares
(C.V. = 10%) 35 MI Wi AVG MSE waz AVG MAPE
dritan uazidle .1 femndu (C. 17 = 30%, 50%) 3
GA uagdd OLS Huwilililiien AVG MSE uaz AVG
MAPE énfigavnaniunisel

dmiunanisdnundeyasianazioyadiasaile
NSUNNNNUG MSE, MAPE, AVG MSE way AVG
MAPE wui 33n1suszanaimusiazislinanisanud
wansnefuluunsantunsel el m wiiu 1 wauwuy
t=5 b=3 dwiuteyadsuarteyadnaedlunsal C.V
WU 10% A1 7 Wiy 138 GA lieanueaiainde
vosdoyasinfignudidlonn .17 wadn & fidnanniu 33
oLs Traunanmndeuvestoyadiian uaziile m
WU 2 wnulu =8 b=4 dmsudeyadse uazdaya
1809l C.V winfiu 10% A1 A WNAU 1, 2 way 3
3 MI Wenmnuaaaindouvestoyasifigausidien
C.V 1ntu dnilves GA uasds OLS axlvira
AaaLAouvedeyadiian

nveuwslunsanendsl vieaaunsaliina
NIANEIANAITNANTUNAT MSE ey MAPE wiofn
AVG MSE vway AVG MAPE lsigonndasiiuii TeRld]
Wiudinasiiungaufiagaguiislnudiiandmiunis
Uszanauengame fe A1 MAPE 1eannniduisiiia
ANuusuglneAuialasiduniuianainlunis
Ui%iﬂﬂuﬁﬂgfgﬁﬂﬂIﬂ&Tﬂﬁ?ﬁdﬁ&LﬂéaﬂﬂuﬂﬂLﬁiiﬁ?ﬂdA[ﬁT
Wity 4% uaneiisidmuemanaeulunsUszane
Agayvneegisosay 4 [11]
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