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Abstract

There are various reasons for missing values when collecting data. Missing values have some influence on the
analysis and results; consequently, various methods of processing missing values have been studied to solve
the problem. It is thought that the later point of view may be affected by the initial time point value in the
repeated measurement data. However, in the existing method, there was no method for the imputation of
missing values using this concept. Therefore, we proposed a new missing value imputation method in this
study using clustering in initial time point of the repeated measurement data and the measure of property
proposed by Kim and Kim (The Korean Communications in Statistics, 30, 463-473, 2017). We also applied
the Monte Carlo simulations to compare the performance of the established method and suggested methods
in repeated measurement data.
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1. M2

Hrole] B A E 3} Atholl 5H HlolE & of 2] HokollA HAH AdolA FAH R 2] SHAL §
th. 35 tlolEol] BAck & FR 7} WolXBnE AEA % AAAHA Z713F Sutol| QA Hol 2
2 BAE sfAst7] A3 ko] sttt S £A4S Sg ﬂéowr *a‘%“ 2;% XPE *M =
N FEAE BA R BLE Ltk 25
Aol LFE Qe A9 WA A, YA
Tato] A5 o] WA A9, AERAIA F5H a4
=7 A5 AN A Ao JFE A BE

o|t} (Kang, 2013). Z&XE A 7€ ¥
AdZo] gl E Asw

ol ok = o 45X

,d
N i o v 3o

4 Aol ﬂ G BIE 5
3}

o
= ni °H73°H°F & o A
ol AR 4] (complete case analysis)-2
& 4 gee] A7} Aol 7k AT 5 e ©
A e zE ¢ UlAIH (mean imputation), SHd o] ¥ (Hot-Deck
Kim (2017)°] At EAJE A (measure of property imputation) 5-©] 9}
A8 Azsel WEow tAshe PHoR A7) wEAoR PEgew o
207k e 2AHE FAZ Atk (Kim} Kim, 2017). 39 dhAlge 25
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Table 2.1. Structure of repeated measure data

Ti
N mme
1 2 t
1 Y11 Y12 s Y1t
Y21 Y22 ce Y2t
n Ynl Yn2 e Ynt

o) AT Wl ) T M5k Y S Ut AE F Y9 S Adstel dAsE PHoR ®
FoAre 7] oldithe £AZ 9ok (Kim3 Kim, 2017). SAE AP RS 542 el
EAEES o g3tel WST 5L 2 AAS BERS 0§l ASNE BhAsks Palolth (Kimh
Kim, 2017). SHA%, ek 02 QA Bl glol 27 A4e] B3kl wek ARl S4o] 0 Ao
2 ot o1E o, nAY BAE oz AN AAAL A9

A7 2008 T e gl s A EAE A Fadel o A, o 7

8| Awshet SAZE 2 Aol
HAEA IR 7 AFAE 1] FAMdS St Aol 2 #5AE78] 7ol ¥7E Ure F
A Baupiog 374 AZA 733} W (hierarchical clustering method)=} ¥ AZ2 Z33} W

(nonhierarchical clustering method) 2.2 -z 4= Ut} (Shin, 2010). ASZ +H3} Woldt, Z+

EAE ] RO E AU A AFAE shte] FHSE ¥, 01@ 7)ol webA 1+

S FAYG el Tk e s dd ddN, HF 424, 3¢ d2W, Wad d2¥ o Aot

(Shln 2010). HASA A WHL o)A dAA JsE £ -Er%H?f}oq 2ol A7 e A=
+ TS @40k PHoR K-H¢ ¢uEs 5% 22 Uy

AFeAE FHRAE ol gste] Jhe Wra, FA3E JEE Kim¥} Kim (2017) 0] A kgt

N = 27] ARG ol wE wsl=ke 3’-7]-/] 2o &

L_NEEAHJ

2] Al e ol &stledl SR 2S4S FAS] Al JDdrE 2= AlS
d

g+ Zlo F AR 248 HA31e= Ward (1963)2]
A S o] 85t 27 AIFE TR 3FA = W £ ZFR S intermittent missing
’Fo Ao RAF S Bt 7|E I A ksl e AEA diA A5S vasATh

2.1. XI= el
AN thee A8 Fels iy (0=1,2,...,n, j =1,2,...,1)7k n70S] WAL} t749] vHESE 2
+ W =34 2Eolt} (Table 2.1).
Yij =p+1+e;, (G=1,2,...,n, j=1,2,...,1),
1714 p A BE, 7y jAA AR B3, ok 2ARE ek,

2. 28z}t
Ward A2WE 2 AAE shte] FHOE BFPE AFOE THES Fol HAHOE 1 48 s
78 A Folube WO 7 249 B7 MEERE F2eU A AFEe o8
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Table 2.2. Measure of property of repeated measure data after clustered

Time
Cluster N Thi Qh4 Mps Phi
1 2 s t
1 Y111 Y112 Y11t 11 ail mi1 P11
2 Y121 Y122 U Y12t x12 a12 mi2 p12
1
ni Ying1 Yin2 t Yingt Tlng Alny Ming Ping
mean ci1 c12 . cit
1 Y211 Y212 e Y21t 21 a1 ma1 P21
2 Y221 Y222 U Y22t x22 a22 ma2 p22
2
n2 Y2nol Y2ngo2 t Y2not T2ng A2ny M2ng P2ny
mean c21 c22 . ot

(Jeon, 2012). RYHR] FHA jAA AlFol| et FH HFS gry2h T wl, AHA 2N BXAF

3} (error sum of squares; ESS)-2

ESS, = ZZ Yhij — yh] s (h = 1:2) (2'1)

=1 j=1

2 yehd 5 Q3 AAAEEE
2
ESS =) "ESS, (2.2)
h=1

9} Zro] A8t 4= 9t} (ChoiS} Jeong, 2003). A3} A A wAQ 2R T2 471 19 gje
ESS,7F 098] g& 7HIU 23S o] ol wet ESSE F718HA "t (Choigt Jeong, 2003). THA
e, BE 7hsd A el el 7 2R HEe R A% ESSY| SMt At HEE wAS W
3 U7k S Ward 2% ole} gt} (Choig} Jeong, 2003). A1 13 A1 2 WS tioz
Ward AZ2W ZHEAE A n(=n1 +n2) e AAES F MY FFHOE vt} (Table 2.2).

r,: m

2.3. S4%
27 F NAEE o3 Ward Ao % 79 PHo2 PEA ME 24 AzoA 2P
Kim#} Kim (2017)7} A2l3 x| A, FA4] A5, EAEE o] &3t}

2.3.1. Al22l 0|23t 7 7R ANEE #=A9] HEE o, 2} L

1
chjzﬁ-zyh”, (h=1,2, i=1,2,...,n4, j=1,2,...,1) (2.3)
i=1

>

of Zo] Ve 1, ¢, & ADGRHOE ol §3] BEAE o BT 71N yuy s WA 27, i0A 7
A, A ARl BEA oItk o] E5E BEAE apy 2 B

L if ynss > o
wny =4 0 L YMI=Ch 0 =12, an, = 1,2, 1) (2.4)
0, if Yhij < Chyj,
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2 Aottt ojufl, hHA T iR A o]RE &

A
©
4>
o
8

Y

ffr

|

A5 % gkol 191

t
Thi = anig, (h=1,2,i=1,2,...,np) (2.5)
j=1

2} 39, kol 09 o] B A2 XY & t — zp;7F DT (Kim3 Kim, 2017).

2.3.2. LX| Al ZA AA] o] #H5A F 19 N zpE 7L Kim¥} Kim (2017) o] At
3l AdX 45 ZREE ALYt o714 AR 2R, iHA A BEYX A4 (index of disagree-

2 .
dni = ﬁxhi(t —zni), (h=1,2,1=1,2,...,np). (2.6)

A ] 24> (index of agreement; an;)E
ani =1—dps, (h=1,2, i=1,2,...,ns) (2.7)

o} o] AT} olwl wyi(t — wni) o HUGEO] £2/40|BE dyi= 03} 0.5410]9) 3k FATh. AEA
OF ape t9] Fholl ARl 059 144019] Zhe AR L, AL FE4E 0,50 AN, LA
£7} 2245 10 771e 2 AR (Kim} Kim, 2017),

2.3.3. Al Xl Kim¥} Kim (2017)2 7HA19] Al w2 dAvbAl A 9 FAEE Yerd
£ 74 ALE AYseh. 9719 o] §A A¢E FHER ro] o 2ol §3 X4(index of
maintenance; mp;) S AR

t—1
> I(znij1, hij) - J 1, ifa=b=1,
=t (i=1,2,...,n1), I(a,b) =4 —1, ifa=b=0, (2.8)

t , = i
0, ifa#b.

olu FA A5 mpiv —13%F 1Ak]9] & Zerh (Kimt Kim, 2017).

Mpi =

2.3.4. SHE 7 )Ae] ARl e YT ASAS Ve 54 A50 BUge NFos
AA4E Jehile QA A57) 2 Al S4L A¥eln Jore T A4E FilE AL SARY
Kim3} Kim (2017)0] B2jic}. o]& 282 tro] As) SAE

T3} 2ol AR s

pm‘:am-mm:{l—*
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Table 3.1. Basic Statistics about original data

Data Mean STD ()% p-value
Al 18.33 1.52 0.083 0.0090
A2 19.94 0.99 0.050 0.0090
B1 14.38 3.19 0.222 0.0349
B2 14.54 0.58 0.040 0.0349
C1 14.29 4.00 0.280 0.0674
C2 14.78 0.58 0.040 0.0674
D1 14.42 2.90 0.201 0.1334
D2 14.38 0.57 0.040 0.1334

STD = standard deviation; CV = coefficient of variation.

2.4. THA| 2

Step 3: m(m > 3) AFAA A 250] TAYS v THEE m — 1 AH7HAL] AR S o8-8l 2+ /)

£ 7K ez thAgt

Step 4: A2 SRS M ke BHEA 2] o4 AP NG BEAL] FFL ol§3el o]
Agt.

259 g oldste] A5AE EAs= Wolnt (Lee, 2008). 307H2] 7H
= 1

o BhEQl WK 57 RS

Tl 7=

>
>
_?L
&2
-
odt,
ox,
N
o2
o
rﬂ
Iy
i
2
=

=

E-
o

=

g
3
>
Z
2
>
iy,
)
it
o,

o

|33, 7+ 7Hg o] REE A o
© 9 multivariate analysis of variance (MANOVA) A2 AFE o] &3AL} p-gol AZ thE 47)
7h =i, 74 p-ghuitt s AT o dlolE 7t 2704 HE R F 879 diolHAS AEE 7HY s
of 4o FEsigitt. Est A5 AHA T2 oF U 7SV AEE UEhl= AR FHS 27] AH
o] AHY AT E th=2A AAste] 259 FEvE AAAl A s 25 Al A vad £ 3l
=5 319tk 7 dlolEe] 7|28 A% 2 p-FH2 Table 3.13} 2.

k5 Al, A2+ p-3ke] 0.0098 7 2A AR, A5 N7t S7-24-4A HES

o] 714 A1L WHEA S (coefficient of variation; CV)7} 0.083, 7] A|&z}e] dAAAo] 0.7¢0] HE=
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[T, A2= HEASTE 0.05, 7] ARATe] A#A0] 0.30] H =5 AA3AcE. A5 Bl, B2E= p-3k
©] 0.0349, At5.9] Fel= 7HataA] S7FsithE SuketA| S71ehs sE-E Bk o 7]4 Bl WEA
71 0.222, 7] AT ABAdo] 0.8°] HESF 3L, B2+ HEAS7F0.040, 7] AlETe] A
/do] 0.57F H =5 AAsrt. 2= C1, C2& p-3te] 0.0674, 259 Fej7t 71&7] W37t A gle
Zashe Y-S BEAh 9714 C12 HEA7E 0.280, 7] AlFHAY] AdFAdo] 0.8°] HEE 33
o, C2& WsAT7E 0.040, 7] Al AAA-2 Cla vBE7EA & 0.82 AAsqth A= DI,
D2+ p-gho] 0.13342 7H =4 AR od, 259 Fel= 71.7] W37t AY flo] Sk "
< 3ok o714 D12 WEAS7E0.201, 27] AlFTe] A@Ade] 0.70] HES 319lon, D2+ WE
AlS7F 0.040, 7] AR A#d0] 0.10] H=F AUt 22|l 8709 tlojgle] 2+ A
gZAZE 7H4 stell 5%, 10%, 20%2] 2&5<S 48 Al & 235 vjgEE J7 A, 3td Ay, §
AE A, At S S8 2SAE At 2SXE At As5ES o83t 3 A,
Sk akE g ole] whE 24 BARAS A F4 S 1,0008] 4 wHEs1i ).

A S AR WH S vlasty] s Al A5 AR 23] 77 o ol mE A" A5
AR A7) QAR L} 22 v] & (rate of rejected or adopted; RRA), thAIE 2159 p-3k A7 9] p-
gk 7+ #}ol 2] AlF-gH(sum of square of p-value’s difference; SSP), A3} A5 32 2H(normalized
root mean squared error; NRMSE)E t}23} ZHo] AHolsty 2ol Ad AuE ZHz Table 3.2, Table
3.3, Table 3.4% Ae)3tlth (Kim} Kim, 2017).

Rra - (DA 12wl oA s ok AR A (deel A9E 2]
1000
1000
SSP = (o —p)*, (3.2)
k=1
1 O (=)
_ vJ )
NRMSE = - ———— 7 {H ; v } , (3.3)

A7IA pre BAE 28 p-3, pe GRARY p-3, oyt BAR, yiE FE” M2 AE5A 5
Ymax T TAA T ARG, ynins F82 T oI (Kim} Kim, 2017). RRAE 1 gto] S5
= A Asol F22 ovlslv, SSP9 NRMSEE 1 gro] Z24% tix]l 4% £25 9vsh
(Kim¥} Kim, 2017).

Table 3.2 25 tAld A29] RRAS Yebd zolth p-ghol vi¢ Za s As7 did ez &0
H, $7-A2-4%] HEs Hola 27 Ao dddol w2 AL 5%, 10%, 20% A5 lA]
A I MCMC o] 0.98 ooz 71 93t vebston, g4 thaleh std thAle] 3¢
5% A=A 0.933, 0.912& 7153t A5H&o] FoHd4S RRA gho] B HojA Adjdoz 943
o] WolAl= Ao® Uehgth. v, p-gho] vl Ha S7h-Fa-4A ) shde Holy wisAeet 2
7l AT Addo] e ARrolA = Fa thAl gk MCMC "ol vs) A<t o] o2k ¢-43to] =
A= Ao= vebTh p-3rol A F3 g 7HA L, ThkeA ST StetA Srkehs ¥
HE B AgelAe tifE MCMC Wy, Al WY <202 3o eyt o714 dgAS7t
1, 27] Al dddol 2 ArgelAe B tiAl, 3t HAl, A= tiAlel ws] 25 wjge] A
A AT oy MCMC o] oF 0.3 o4 pole] ¢-dte] yebytth. WEAS7F 211, 27
Aol ddAd ol 22 ApgellAE Al I MCMC el 7 9 71 Wate] oAl A5 2
°o|7} AFo0] ARASFF Apol7k 2olEdon, 58] SAE AWIS 54 Ao|7t A5e] ALF=

o] vAl ke p-ghol R el shAl oF ghe THAaL, 71 71e] WS A9 glo] sk FEfe
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Table 3.2. Rate of rejected or adopted (RRA, o = 0.05)

Data Missing Mean HD Pro MCMC Sub
5% 0.933 0.912 0.971 1.000 0.984

Al 10% 0.893 0.867 0.977 0.999 0.990
20% 0.884 0.791 0.962 0.999 0.992

5% 0.995 0.977 0.979 1.000 0.985

A2 10% 0.992 0.980 0.988 0.997 0.984
20% 0.999 0.991 0.997 0.999 0.997

5% 0.782 0.791 0.749 0.990 0.872

B1 10% 0.569 0.555 0.638 0.986 0.903
20% 0.584 0.461 0.651 0.989 0.922

5% 0.847 0.870 0.955 0.984 0.980

B2 10% 0.834 0.853 0.957 0.983 0.973
20% 0.917 0.891 0.990 0.990 0.991

5% 0.603 0.619 0.587 0.559 0.610

C1 10% 0.798 0.838 0.859 0.189 0.830
20% 0.634 0.787 0.727 0.053 0.830

5% 0.412 0.543 0.594 0.551 0.658

C2 10% 0.573 0.748 0.666 0.210 0.670
20% 0.620 0.808 0.662 0.050 0.634

5% 0.881 0.925 0.936 0.901 0.917

D1 10% 0.880 0.925 0.890 0.486 0.870
20% 0.793 0.908 0.780 0.169 0.680

5% 0.949 0.960 0.953 0.913 0.945

D2 10% 0.918 0.902 0.907 0.405 0.868
20% 0.658 0.776 0.664 0.179 0.628

HD = Hot-Deck; Pro = Measure of Property; MCMC = Markov chain Monte Carlo; Sub = suggest method.

Az o= MCMC ] Aol wokon, 53] 22| nujgo] Skl net
o] wobdg KAtk WEATTE an, Aol T2 15

S Al el 25 O fde B, WE AT e, Aol w2 49
TS Yehu 235 Hlgo] Sl wet i ez Ve e A feAdol o Hold
UER AT p-gkol vl a1, 71719 "B AL glo] S7kshe FES] AmolA =
o] 2% nlgo] gl wet Al o] EF o' HojHrk 2 7] W B

$e Aol Ak e AThE tAl A < Slel 2= Wt ggleh
Table 332 2% thAH AH=ol e SSPE viehdl Eolth. p-grol S A3 WEAST rjge
= $om, $7h-34-979) HA Holm 27] AT ABYe] £ ARAAE MCMC 3, A
ol ¢om ShAel Fghom, e oA} 0.53, 0.84, 16602 71 £4 EHATh p-ghe] B3
A3 WEARI AhGoR Rom, $7h74-949) HAS Kol 3 27 A Aol we 2
2ol A& MOMC o] 743 Fgtom, Algk Wle] 0.1380041 0.0843k2 744 B thAl, SHE
Awch AR es $440l dolAth, p-gle] ot ol F gk AL, hskaA ST s
A F75HE Yeholnl, WEAST B3 ATl £ AmolAE Aok W] 053, 0.57, 0.722 71
SHPe Hgom, B3 Wgol Fobd 5 SSP gol AhHOE o wobgrh p-glo] ORF fel@
@ AT, At A S7RIEE AR S7beke gEjolw, ME AL A3 7] AAThe ATy



36 Sunghyun Kim, Dongjae Kim

Table 3.3. Sum of square of p-value’s difference (SSP)

Data Missing Mean HD Pro MCMC Sub

5% 0.4023 0.5306 0.1924 0.0405 0.1468

Al 10% 0.6274 0.8435 0.2183 0.0690 0.1426
20% 0.9345 1.6670 0.2588 0.0750 0.1261

5% 0.1237 0.2032 0.1658 0.0375 0.1386

A2 10% 0.1193 0.1769 0.1340 0.0735 0.1544
20% 0.0726 0.1139 0.0831 0.0782 0.0847

5% 1.2303 1.1433 0.6818 0.3067 0.5310

B1 10% 3.9360 4.1997 1.3221 0.6392 0.5781
20% 4.3677 5.8678 2.4496 1.0752 0.7245

5% 0.3988 0.4592 0.4199 0.2993 0.3527

B2 10% 0.4849 0.5716 0.5762 0.5998 0.4908
20% 0.5905 0.6219 0.7834 1.0485 0.7428

5% 21.3325 28.3074 19.4034 1.0293 12.3243

C1 10% 48.8470 63.5364 58.2752 2.4372 55.4713
20% 39.4746 63.7684 44.3036 3.8769 64.1713

5% 5.3191 10.6705 4.9378 1.0417 2.3425

C2 10% 29.2339 43.9918 20.0055 2.5614 4.6760
20% 39.2474 73.9760 36.0639 3.9235 10.3874

5% 25.9181 43.0497 42.9028 22.4960 34.1016

D1 10% 66.5847 94.7286 57.4027 13.5570 27.2226
20% 78.7035 132.0466 66.1604 17.2738 27.7840

5% 35.2248 34.9153 35.9353 22.0225 39.8248

D2 10% 29.5110 31.8152 26.1706 13.0360 28.7773
20% 18.3082 31.1842 13.8431 17.3759 16.6074

HD = Hot-Deck; Pro = Measure of Property; MCMC = Markov chain Monte Carlo; Sub = suggest method.

o] e AR B3 Vg0l w8 e MOMC 8, A9
8ol 71 Tl el BT oA, A P MOMC 4 G0 43
oI5 ke gk AL, 712719 Wst AL glol Fashe g
o Agol B2 AR MOMC who] 71 23tk Algk 3
oz $4stgon), 45 vge] Fobdol wet SSP gol AX S5 el e
Aol MOMC WPy, AlSH Wy <02 9442 Btk Ay
%

>
O
i
11.)1
;2
O
i
[

7
oA WE Ark Zox o
EA%7} 2 ALY e A} 12 o] wsl SSPe] gro] s, A% ulgo] F7Ee
S AR S o & e pgkel W 5L J1E719) ek Al el 1ok 3
o) ARIAE MCMC o] tlRRe] AolA 713 $5atach. o714, AsAss} 23, A8
o] =& Ae A% vlgo] Adol we} XﬂC’P ol BE AARC o S4agL 2o 2 A HE
A% ol Aole A2 ugo] W nle Ak WHo] 7 £A kskort 20% AZol A A
o] 16602 712 PR 943 BT ol A2 ulgo] Aol ulet Ak o] o S5

A& AL HojErh

Table 3.4+ ZZ A A5 2 NRMSEE veld Folth p-gte] wl¢ 2 Ws A7 4
Hog Eon, T7-7Aa-4F9 HEg Kol 27] AlETY] A o] B2 A5 = At Wy ol
0.085, 0.069, 0.067= MCMC 4, At W, SAE thAl €22 4TS Bdrk p-gho] w9 2
I HFATT AHe R Zon, F7-Aa-4A ] HES Holu 7] AT Aol ¥ A8
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Table 3.4. Normalized root mean squared error (NRMSE)

Data Missing Mean HD Pro MCMC Sub

5% 14.9234 5.4005 0.2501 0.0502 0.0857

Al 10% 12.7308 4.3726 0.2376 0.0252 0.0695
20% 10.7686 3.7764 0.2624 0.0183 0.0674

5% 2.8827 1.4363 0.4253 0.0862 0.6191

A2 10% 2.3386 1.0888 0.3206 0.0412 0.4706
20% 2.1174 0.9079 0.2918 0.0446 0.4563

5% 246.8032 53.4954 1.4587 0.0001 0.1479

B1 10% 185.1006 44.1211 1.3542 0.0001 0.1462
20% 133.8119 39.3937 1.3047 0.0002 0.1623

5% 0.3569 0.2574 0.0293 0.0006 0.0178

B2 10% 0.3226 0.2104 0.0274 0.0004 0.0155
20% 0.3101 0.1843 0.0281 0.0008 0.0164

5% 650.5083 103.8070 3.6257 0.0000 0.2731

C1 10% 436.2344 8.5859 3.3396 0.0000 0.2477
20% 294.2039 82.3199 3.1916 2.9041 0.2432

5% 1.534 0.3210 0.0130 0.0000 0.0007

C2 10% 1.1581 0.2644 0.0124 0.0000 0.0007
20% 0.8383 0.2367 0.0125 0.0000 0.0007

5% 197.8760 40.7835 1.2802 0.0002 0.0604

D1 10% 147.5374 32.7904 1.2193 0.0001 0.0547
20% 104.0820 30.0526 1.1781 0.0002 0.0600

5% 0.4555 0.2607 0.0414 0.0008 0.0434

D2 10% 0.3759 0.1971 0.0349 0.0006 0.0366
20% 0.3518 0.1646 0.0381 0.0008 0.0355

HD = Hot-Deck; Pro = Measure of Property; MCMC = Markov chain Monte Carlo; Sub = suggest method.

oA ARt el 238 S tAEt NRMSE gro] £ Zstleh. p-ghol ozt 28 g 7}
A3, 7hkEA ST RkeiA Srksks FEje] AR o= MCMC W el 78 ¢383lon
Ak vel F 0.15 9 0.015¢] ghoz vl FE wgtth 7|4 53] WAt 2 ARlM=
o thAle] NRMSE ko] vi-¢- zlom, WEAs7t 2opol whe} F oA, ste) chAlel 3o} Za
o wi-% Atk p-grol X KA A2 Fhe 7ML, 71279 "B AL flo] Fashe FEe
FolAE MCMC o] 718 ¢-3tglet. Folo] Ak Wi o] 32 veplidiah. 37 thA %
g Al Ae W At 2 vl v 2 g 7Hloh p-ghel vl w3, 71e71e] HEE A9 gl
o] S7ksk= FEje AtR oAM= MCMC "] 78 fsiglen, WaAs7t #al 27] AlE3 A
ol T2 A olA= Al o] SAE AR il ot MEASTE AaL, 27 Al A
ol w2 ApgolAE Al o] SAE tAlE 28] Rt B Al A ko] AR
A 2 AEATE 2 AeolMe w2 = 7ok

s Nl ol

_l
©

e = = =
2 =edlMe wAE % SAEE o8 MEE 254 Al WS AlbskslaL, Monte Carlo 224
de 53l 25AE AR & RRA, SSP, NRMSEE ©]83}] Zﬂ"P W 71E e 2 ASA
A 752 vlastginh
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By AFE p-Fo R MAS AR p-3ro] 0.05 AL A97F 18R k& B ETE RRA, SSP,
NRMSEA A<k o] 7]& Wkt 43 F7 @itth. 53] p-ghol 0.05H ot ozt W 3¢
7} Zﬂ‘* o] 71 e-siith. RHA p-gho] ofF 2 Apolle o Aol Wil #eAo] oA
& H9lom, 53] RRAE 7€ 2 Hoks w) o] A4l FEA veyth HsAs7E 2 wieh
A2 g 7o HH p-gho] 0.05E T 22 -2} p-gho] vl 2 Aol WEAsrt 2wt &
= w Eok Ak i el 71 st tiAl Ass vlasisls o €2 ¥ fede Evh 23y p-3k
°] 0.05HT} ot & Afolle 238 MEAT7E Fe wlEioh X2 w7k A W] 4ol 71E
o) A5 Hrt 255k 2Ee FH) 7|FoR HS u 7]&7)9] Wy} QoA ZrlEs seo)
o2 sl Hls) Al elM et AsE Balow 7ler]e] WEt glo] ks dhlMe
At ihyel e Fx] xekgitt. 3 gadshe sl S7kek gk 49l siEE = Ak v ellA
= 9 Frds Evh 271 AREe dd3ds VSR Hoks v o] AriHe s w2 Aol
= A el 71E W E Tt RRA, SSP, NRMSE /\1]7}x] AFo A $48e A o BHgon, vy
Aol w& wl= F wioll Hls) p-gko] o} A7 A A9 71 ol Al HES B 2849

AAFoz HE HF A A NRMSEE WEAS/E 2 AelA e $7 vebgil o)
NRMSES 49 A (3:3)914 $27} e ol whch o 2ol dole 25 4 gk
MCMC el 3% SSP, NRMSE X xvk Rd gjilEe] Ao 713 o oz Hojn,

RRAS B312 ) p-ko] 00550} 248 A90lE 79 ol Ase] $& PHow Had AT
7ol 0055 AXE Aole A Po] DolAE AL B £9T o)k AF p-ahe e
el AFol Aoky B 4 Uk H3) AZuEo] FoHd5E o] Aol T Uekgeh. ol: A4H
% WSk w oo okEs} Qv oEs} rkw ke A 2ol Al
4 AA 2GS HolErh

A P 15 LFE AoIsHA 23 MOMC L A5 71 <
gol 0.05 TAYSE, WEASTL AhHoE 2 g2 A4, 7127
ol AL gk AEAFE, 27] AE ABY FE7t 22 )

»—l

% 252 AolaA Eale A9

297 wokth 53, p-
7 omA Frhshe

T &
‘i

422 oA el S5
o A% YA U ol o} WE NN EAE i, of F AIAAE 2ATY FE Y
ol B Al A3 FE A debcin & § Sir 2 ARl dage sges

P Aol L AP AL ol 95T ATE HAW, o)x 27] AR gl o] T Aol
B WAL A9, 2 A7 GOl ool 2R cI8sHe A0] 1@ A5 A e A5 o
Aol goiA B Sasehs e AusiETh w3 ool AelA Al Yol SHE thAHuTH
$5e Btk

oo} g ATEL A% WAo] FEDeHdropout) A AT FEE A0E AL AW A
o upge 27 AHE = BAZ 9ol 271 Aol BAT A
Rojof Brke BAHo] AL o8 HAT) As) 27] AHe] AZo] WASYS B9 T3 o)
A Pgel A7/ DLW, BESAL AhAo s e R QPR A 24 Aol e A
o] Aomz F3 Ao Wsle] ME A Aol e ATE F3o) BT Ao ojAAk,
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