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A27HA A7 17 Be) ol $-gol nAE 2ASL P ATEL 2AR ol A= W
B 248 ARYIE PR I ARTo] SYolehs 7Py sol BAH 42 shgleh. B A7)
At 3unith vk 259 REANG] Folol B $ARAL ARE o] 8ol Gl Sl ]
A 250 FOUAE ¥ 240 BAE BShs APEFRYOE BAUTh 2 Fooue
Qolzl WHE 574 45T FEA6 A4 ABYLL TS, AAASA DA B ohe}
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A gthe A€ HelFX, dolaTE YT b AFRYY A A BATHEES
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1. AE
Kim 5 (2013)°] 9|8l &2 gh=olA iz ANA7G 2o 2A= HFeL o, ¢
Sog A 2 A9 BAAA, AAE 2AE 2T + Yok skglrk. Bhattacharjee?t Chhetri
(2014) 0] ofshd o 12 wlgofl Kk 2ol ©f Fekstrhal 5H3lar Shin F (2011)-2 “goflo] ¢
=9 FAA dFel 9 wel =& Hol Jrkal sk3itt. Choi 5 (2015)°] Fofle] $-&o] 55 74
A3 S 73S HAe o €FE FES oPIT & Avka 131, Im} Hwang (2014)2 %
ofQle] £ & FF] A SFO FATS A AIAIE Aol whA|A] =S AT gl 9o
[e)

z 3 .
b A2 (cross-sectional data)E o]&3F 22ubel ol ¢1e] 2o th3t thekst A7} o]Fo]
A St} Lee$}t Kahng (2009)2 F2PAHAS 53 2Ed A, A2 A4 24 € &9 AAE 5t
oFsk3laL, Jeon (2010)2 27E4E & AT 2285 RS ARt ApEAE 3
7 BEE ool & 5] B4 yehdtia 9t} Park (2013)2 tE3AEAS ARt
o] A AFEAA e} B AFEA A W Aol 18] 9ol w2l sl 24 skl

ot Kim 5 (2014)2 t53]724ES 5o A, Folew, Bl dd, d34g-dsol 9%
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n Xtk BA% bF 9tk Jeond} Kahng (2013)2 7 A& (longitudinal data)<l S=+E-2]3)d
AR E olgato] AAAREYT} thEADRAL o]8 }oq AR, AN, LR,
ApolEF ol & T3 #dol 9lal, 2008 H 2012 % = —’F%" FEPo] AL, 654
ok 654 o)/Fe] ek bl 2-& 2 Aol7t Y& EAth. Jeongd Park (2016)2 =523
9 ARE ADAPRG o2 A, A 87, FANY, AokeFd 22 I LNE R o
o $29% 540l U Aol RS EAss

2 AdFAE d=ZEAAE 59 AFAAH 2ARE o]§dte] 1PEF (fixed effect)} YoJ&F}

oZ Fof

oy
=

(random effect) 123 A &R (linear mixed model) ol L8 Mt QOES B
Astazf st &, ol & o) oju gt MTt S 7 ]‘]%X] gHelstar 7Hle] B wet
2 &= Oﬂﬁo% S ¥eEs 2 6}5} ojuf et APHUPES Fold 2ol thek A3
T 24345 EUE At F, TS Aol oy, JH AHHTEE 45, d7,
ZtorEE 7L, ol*““ﬂ/\bﬂ% g A3k, é]’ﬂ. ARHETEEs A, I55E, FAE A @ A

N5TE TATHAL,

ATHAANL AR 2AH WY ol RolAn 13 ZAKE 20005 TOT2ATE AR AT, A
27} 309 2016\ A 113} AR 4,5607FE7F 2AFE QATE ool B 2AR= 3dult) 2A}
o] 2o A& RIFRAEA 3AIEe 200849, 6xPdEQ] 2011d T 9xPAES] 20140 AN S
o golel £8 S0l e BB 2A7h olol tAAle - 247} 3R] T06%, 6AdEe
535%, 0AMIES] 432908 FEGRAL BASATh 20179 ol1e] HARA ARE ol B4
A 370l o AToIA A2l SHic

=219 Fofdd ol thst AT 2= Geerlings 5 (2001)3} Geerlings 5 (2002)©] LRkslE=4 =17
21 (generalized estimating equation)= ©]-&3}o] Folde] -2of tjst FAIH A5 B4 AAS
o} AYEIR S o83 AAE AR B4 02 Jogl Chang (2013), Lee 5 (2014), Choi®} Huh
(2014) 9} Leeg} Huh (2017)7} 91T},

BFRANY AEE o83 ol

R

i)

S2o] 9P Fr WEe) DARIAY A TAE 2] A%
of, 280l 7 AWWMSET guse AL EARET RA AR B4 AHE AAST
DRENG} YOl RTE THD AYEFRYo] thete] 3ol 4 2745 mYo) A%} Ave] AFE
AR 4ot A%E BYS Ftel FolA P20l FYL Tt Aguse DA} Qo E
7} QleA) golr A} Bk,

2.1. ¥ A

2 A7 A4 il RS HEE AR Fofd £ (depression)2 SHrEA|HE FIF ZAF
oA AHEE &A™ 1170 2L AREste] ALEegh ol& 94 sk EA9E fA Tl =SS Fa
st 2102 167 ool 255 gAsiErof o= DAlcltt. AT E F ﬁ’ﬂ.tﬂ-??_] ol dle] 1w
§4F (educational background)2 St=E2| g 2t5 AR Ao oty dubz oz v)FodE
o Ha| W Holth. mESdm =Y olAte] dtele] w4t W o, == O] sto] AT 1=
ofe] mFHE o R YRt WSEES F HFE U o8 22 O]TE 3 A E A 48
ANl A o xE 4 E (experience of discrimination)2 23} ¢l202 FEH T Fol55+ (degree of
disability) 2 553 4522 UF3th

FA A AolEF T (self-esteem)-2 10712 Fd BFES AMESt FAE3betala, 4448
35 Y (activities of day living, ADL)2 7|25 A&+ 5

g
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Table 2.1& A& A

=
7} S £S5 ME

°
i 6] T= =1 ] b] 7]'7 al
o] Hls) Aol A9 GNPl Yt A Mok FABRAGol G B9 £ B
° Bl g HolEth AEe AFsasel W 54 Ao) AZAEe] 47T YA Ao
2 7t AYNSEe Wl dgehs WEEEe A Ao)7h 27 gol ualTh

Table 2.1 Frequencies with relative frequencies in the parentheses of the qualitative variables for each year.

gender educational experience of dis- degree of
background crimination disability
year male female low well no yes grave  slight total
2008 410 296 488 218 556 150 390 316 2824
(58.1) (41.9) (69.1) (30.9) (78.8) (21.3) (55.2) (44.8) (42.2)
2011 313 222 371 164 429 106 306 229 2140
(58.5)  (41.5) (69.3) (30.7) (80.2) (19.8) (57.2) (42.8) (32.0)
2014 259 173 293 139 381 51 241 191 1728
(59.9) (40.1) (67.8) (32.2) (88.2) (11.8) (55.8) (44.2) (25.8)
total 982 691 1152 521 1366 307 937 736 6692

(58.7)  (41.3) (68.9) (31.1) (81.6)  (18.4)  (56.0) (44.0) (100.0)

9, Table 226 ¥4 AWASFEN W05 ol 920 e 2 A ERAFEH
ERFANSS HolFT vk REERFANSS BT o] ANSATE 2 FolAse] 45
(income) & A} LhobA = Aol QAT 27k 45 Aotk 2 WE7} e AHT Halch Ao}
2577 ADL =8 A58 W7t Holx ¢u gtk FojAe] $& At 13 24} A7t 1 9]

ZAF A7 25 FobE It

Table 2.2 Sample means with their standard deviations in the parentheses of the quantitative variables for each

year.
year income age self-esteem  ADL  depression
2008  2094.37 61.18 2.77 23.87 13.70
(1885.85)  (14.74) (0.47) (5.37) (11.43)
2011  2552.20 63.00 2.80 24.28 10.48
(2500.75)  (13.98) (0.45) (6.17) (10.21)
2014  2651.37 64.97 2.79 23.88 11.02
(2350.52)  (13.02) (0.45) (5.60) (9.85)
total  2232.61 62.73 2.78 24.00 11.98

(2232.49)  (14.14) (0.46) (5.69)  (10.75)

2
A= A PRS2 uFe] BE gl S Aol WHE 1] Aste] Figure 218 A
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Figure 2.1 The flowcharts of sample means of the depression for each qualitative variable.
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depression
depression
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(c) self-esteem (d) ADL

Figure 2.2 The kernel regression estimates of the depression for each quantitative variable and year. The solid,
dashed and dotted lines are represented by the estimated regression functions for 2008, 2011 and 2014
respectively.

A AdRY AT 29 2E Amold ke ek,

A Aol ks Z A0 ofa) 2AE Amol 7o) A Bl 7 Fohd Aoldl $-& A4 EE Sol
ohd 7H54 o1 $Th Table 23& oS W 248 A% Fojdl 92 445 BRAWASE Hol
T ok BT 2 Z 2R2AAATEY ZEAECITh 2008 12 i/‘} A7k 2011 24k =

i 1
AAIZ1IQ 72} 22k ZAMAZ)9F 20141 33} 27F A17] Abele] Agof<l
0.428} 0.43 Bt} 13} ZAMA 719} 33} ZAMA] 7] 7H2] Aol 9l & @4}7&9}
2 HolsaA etk o) 24k A7l9 A%t 245 4BBATL oA
o @ 4 ok ols RABASE] 094 opdAE A
AAE o] o] TS 2o} Fojol $-& A4Fo] AFREES erky drpy W8 24 4RSS =
o] obd 7ks/dol =t ol2d 2AMN/FS 7+ el RbE SAE whe o) Aol v AR
£ the 379) mae] A o188 Aolth
Table 2.3 Sample correlations with standard errors in the parentheses and p-values of the depression for among
years.
years 2008 and 2011 2011 and 2014 2008 and 2014
sample correlation coefficient  0.42 (0.039) 0.43 (0.043) 0.39 (0.044)
p-value <0.001 <0.001 <0.001
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39 By AY Aol A%l AFASEDY THEFAAY R E shetels] fste] RaABRAS
(variance inflation factor, VIF)& T ]—01 Table 2.49 AASIHTy. EAAAF= VIF; = 1/(1 —
Rj)ela, 9714 Ri juA A9usg wedss 15e9e u, v A9usEne] oedds
A=Ge) Aol A& ARASITE. F, jA PSS 7 9o APASe) AYBAS 242
AT AA T 24 7l AAA At drbd o s ZARASTE 10 o)<l
Aol ThE 34 24 s Aol ATk Bok BaAASel ek AAE W8-S Montgomery 5
(2012)& Fx3}7] vpdth. Table 2.49] Aol oatd RARERAT7E 1H T 25 I 7)o ¥4 A
TE tFAA EA 7hsAd o] wrobE
Table 2.4 Variance inflation factors (VIF) of the quantitative variables.
variable income age self-esteem ADL
VIF 1.14 1.07 1.45 1.07
3. AR 24
3.1. 29
AR Fojel 7 24 AR ¥ 24 Aol7)o], AYMSSo] v Aol S
of ol WA e T AT ey TAZI By olieh Bl AN SH o] MgE Aol mAE
2351 AFEFEY 0] Leldolof §S AAT A 4o B Aotk theo] NBER Y 34

ol et Mle2 Verbekeﬁ‘r Molenberghs (2009)2 213} Aot}
APEFRYPY AeS fAste] A A 5 meolet skal, d5A7F 24 5 710 A
B D A P S
o AFAE yiet okar 2 wfo] kA A #AFAE ot Ak B
PPz TSI uAL AR 2AF AR ASA Bl tiste] y, = (yir, -+ 5 Ying) T, Ty
(175611';‘7 s mpig)t 2B X = (@an, e i) B AR 2EA APEFR YL O Zo] A

rﬂ |\

y=XB+Zb+e, (3.1)

ANy = (i, ), X = (X, X)), Z = diag(Zy, -, Zm), B = (Bo, 1, Bp)T
b= (B[, )T TR0 e = (& elyTeleh WE B (p 4 1) Aol A
AR, (q+ DA SEME bi = (bosbir,-+ ,big)TE QAT Qo) FTe] HEMEE
zij = (1, 2135, , 2qi5) " 013 0|5 HZWMEES o]%-{s}oq Zi = (za, ,zin;)" & TFABATE A
1A RREE z;+ W x;9 LR ¥ A5 g= AYAFY A4 pEU AU Ao g
H e = (g1, 7Emi)T% AR ZAF UIAARE] jAA] e 2 A8 EQ] LAE0)A er, -, em T
bi- b AZ SR o2} AR A kol thatel, Nk k A9 AREEe} rhd, 2 455
Qo) EEof Tt REL e} 2t

€~ Nni(On;, Bny), bi ~ Not1(0g+1, D), (32)
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A71A Op= k2HE 08 0] 2L B, 3} D= 77} €;9F b; 9] S48 2 (covariance matrix) 2 ZH2F n; 2}
o} (g + 1) AP Poltt. 23} g9 AEREL (AR AL AR HHE 53 A5 59 2AE0]7]9)
dutx o7 E7o] ofUtt. o] 1t AA3E (correlation matrix)& AFEEA Alof| a1glsfodof 3t
o}

A (3.1)Y Ao s oo nAHEFe] FAQA HFAPEHFA T (best linear unbiased estima-
tor)3} deJale] of| &< HFAFPEHJ S (best linear unbiased predictor)©] o] &F }.

B=X"VvIX)'X"Vv 'y, b =DZIV. (y, - XiB)". (3.3)

ANM Vi = Z:DZ] + i, i=1,--- ,m, V = diag(Vi,--- , Vi) olth. APEFE P} o] 5] A
ol gt A&l zA|st Y-&-2 Verbeke2} Molenberghs (2009)& Z31317] vlghc}.

EZ49E A5 EoA AEX = AAZFQ dAolth. Verbekee} Molenberghs (2009)2] 157l A

A Ao A= (missing at completely random)¥} 4] 2= (missing at ran-
)9} ]?J-J 42 (missing not at random) ¢ FAIE 5 ¢l ZEXE
% % 9lth. Diggle 5 (2001)9] 137°) S5 22 B3 A% vhe] AZH A+ Ngwse] wPw
2o AR 5 0% A T L 4 e 449 P01 A5 0 BT 4 Ak o
Atk B AR 7 Az ] A48 Bg7e] 99% A1 F3HE Table 3.1 A|AleHct. o] A3}
of olehy 7 A= BRTe] A TR BF POL AL Aol & AR AZAE U017

AT F 9 AEAR 2FAD AR B4S 2Wsen

fl

o}-J
N\
ro

Table 3.1 Confidence intervals of the means of the depression for each number of missing value and year.
year 2008 2011 2014
2 (13.49,18.32)
number of missing values 1 (10.73,16.42)  (10.84,16.95)
0  (11.47,14.25) (8.46,10.86)  (9.80,12.25)

>

WA 24} A 9 AEe FRAWE %, & AEA Aol Het 2
AAES] BHE S4 AR E oA S3 AAE AZSE FEAST ZopA|
Aol 249 Table 2.3004 & 2t59] ZofQl 92 HA49 A AE
AZ 9] Zpolof wet & Aol Holi QA& ot} &3] 2ol Y
, EV_@J]—% (exchangeable)?fﬂF:;i7 Axx}7)1 43384 (frist-order autocorrela-

e oy =
>
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]
=
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o
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>
=
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»
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@
=
—+
-
o
\T}

f
b o
o
X

; Kk

S gL ZF 2AL oAt e} wkg é 4 z}eEo] =379l %o o, 3PP A

Hel =E A= ﬂ% ﬁi}f‘%}g-ﬂ FEASTE p2 FLT Aot AR FHFLE L2 A<D

Aoz, dojef A= oE jgt joll of
: corr(eij,ei0) = exp(=¢lj — j'[), ¢ > 0 AA}

AdEI. =, AIXH Aol7k ADSE AeA o2 FAAS7E Aopxint. Aol tisk A4 vl

2 Diggle 5 (2001)& #313}7] H]—%}D]—
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FH AYHsEA &5, Yo|, ApotEF 3 ADLE 47 1, x2, 39 zst 3 AF Awd
5o AW, I§E, FoxE AP FoleF S 7FH4 (dummy variable)3} 8t 4SS 247 o5,
xe, v7 wg o)t AL RHY AL 3] 41(3.3)Y AMHOR AR N EFTF (restricted

maximum likelihood estimator)a} R AZE0]2] 1me () & AFE3FATE
WA, A (3.1 ZAHEANE s A, S U3 R 3 (general linear model) 22 & 215
A5 Bl 2o A 7]Eoz dg] 2ol AIC (Akaike Information Criterion)< 1183}
At AICY AFAISH W82 Fitzmaurice 5 (2011)S F3b7] vratch ¢9 3.289] ] 714 A&
2e Ae3AE o RELsAYU 299 AICH A1 Ak ol 1A ABAEe) AnEo] fA
o AIC7} 712 2 RarbsAE 299 4 (33)9) Bl #4409 158 ERLAE Table 3.20]
AABEGATE 7t A5 TFEARA IAASTE 0JAAE AAsH] A AAE FEEd st
Q forEE 43 ADL 283 A4 Al o] Fofdl 2o 932 &
FoteE e 7187178 Solal ADL2 9] 7|&71& 7MW, o4 A7t
AS e k. o]t A3l 2.28 2] Figure 2.1 2.29]
o] ¥ FsFE Y wf AIC7 7 A 2 A2 Table 2.394] ZAt
BAAATEC] 2 ApolE HolA g A AR At & 5 Qi
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Table 3.2 Estimated regression coefficients with their standard errors in the parentheses and p-values using the
exchangeable correlation matrix in the fixed effect model.

exploratory variable regression coefficient  p-value
intercept 33.57 (2.37) 0.0000
income (z1) -0.001 (0.0001) 0.0000
age (x2) 0.04 (0.02) 0.0836
self-esteem (x3) -9.99 (0.53) 0.0000
ADL (z4) 0.17 (0.04) 0.0001

gender (z5) male
female 2.22 (0.52) 0.0000

educational background (z) low
well 0.84 (0.64) 0.1879

experience of discrimination (z7) no
yes 0.99 (0.59) 0.0894

degree of disability (xs) grave
slight -0.10 (0.53) 0.8449

o

Table 3.20] 9% /% HPWFERO 2 WY AT} Yol ATe] FI4S setetn 483 2
27 Astel et 2L RIEL

e 23 1: y;; = Po + P171ij + Baxsij + PBaTaij + €ij.
e 238 2 y;; = Bo + P1%1ij + Baxsij + Bazaij + bio + €45

e 238 3: yi; = Bo+ Lix1ij + B3xzij + Bazaij + bio + birxiij + €45.
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}{I

‘:] 4: Yij = 60 + ﬁlmllj + /83x37.j + 54-%'42] + b’LO + bz3$32] + Eij-

= 2o, By 2= DAL} I ZH (random intercept)©] QL

TR ETe} A HAE Tt Fo s AHHS x1, w3, xa©l HE 42

= 2aBoln. 9 57109 Re7} 471x)e) AaAl tfsie] 27 2 AR

Sjo] T8 AICE Table 3301 AT #ol2 AWASE] DT oA § Aol

21718717} 9 L Ps AU A0 2 47} A4 4L AICE A 7lol 2 Ame] 43
A

)

1 1o e

mlm uo o

N

mN

F-?‘J 0‘|N

fooy X o ot
ofh 10 rd

Table 3.3 AICs of each model
model 1 2 3 4 5
identity 1211777 12071.51 12073.16 11998.04 12048.26
exchangeable 12071.51 12073.51 12055.39 11985.50 12050.26
AR(1) 12081.14 12073.42 12074.46 11999.71 12050.20
exponential 12081.14 12073.42 12125.77 12001.82 12058.71
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Figure 3.1 The residual plots of model 1 and 4 with the exchangeable correlation matrix

2Lsdel AR e 2 Y 13} AEA 0w A9 2Y 48 HRAR) A5 e B
=l 312 AASAG BE 2 thgRte] o] Bfet 43 1S BolF]e] A2



1064 Haesun Hong - Jib Huh

o] A5 30| AP thdARe] Zapol]l o st A 1wk A|ABHA T Figure 3.19] (a)& 1L
= 19 = oty 23 19 FEAfzoA= 7t 2AF tiAALY] Aol BT ol A
BE 349 A7t gol Helth &, uARAWNC T ZF ZAF tIAES A4S WdskA XEES
& 4 ok vkd, HEHo g AdeEE ozl By 49 FAE Figure 3.19] (b)E A iA=L R
of 2 0 SA o 2x o] 9lo] By 1HT As5ES ¢ & dWsiEtta 8 & It F7HHes
A A5 ~2RHAES} 2HAfEof st 29T RE (Q-Q plot)E HoJF11 91+ Figure 3.2¢) 2J3std
AANHOE AF2Ee 7ol AAsitta & 4 . 4, 23 13 By 49 Afol7t fost A& B
7] A3t s = A A (likelihood ratio test)E AAIFFR L, olue] AAFFTAZEFL 92.01°]0°H &
O EE-2 0.0001 Kt} 2o} F B3 o] {93k Ao 7} Qi)

&=
rd
g
f
>
o~ Owo
s > L o 2 2 2
Quantiles of standard normal
Figure 3.2 The Q-Q plot of the studentized residuals
4. AgE vy} dg

ABolA et d FofQl ol S v AHHATES WY E nAE A9} JEAE vHY
G AREREYo R DFUANY ARE A & 3389 4TS HY, Bl $20] AT Fi
WERE &5, JolEFq, ADLF 40l fosidth 457 AlEFRE R4S, ADLE 52
5% HolQ) 9 A5} FolAE o] AUTh T WA Bk o4Eo] Hojol $-ol 3orela)
o} 2o S o], A&FE, BB AT FolFTF L oA 2o IA FFE FA ge A
o2 sjoggieh. B, A AR Aol e Ael718717h el Aoz ehtsle] A 2
2 MRS EAo] whdH 2o R 7t A O A= B3 ¥} ApotES o] Aol f-Eol gk
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o] herka @ 4 9itk
F98 AEUSTo] FoNel 220 V)AL AE SO Aol HAE w3 4] TFA WA
2 w23l Y b 2ot
/y\ij = —0.090x1;; — 0.422x3;; + 0.100x4;; + 0.189x5;; -‘r/l;io +/I;i3$3ij. (4.1)

oluf iAA Ab TR A ETES AEL by = (b, bin) OF Dok LAY elFo
st AEAS AolEE 7 239 997127 oﬂxo]u} 749 mYomyE gold 4 (32)9 @

b |
s P ete] FRAPL] AR 8,37 Yo arte] RG] 242 D th23} 2ok
0.358 —0.178 —0.178
a ~ 279 —0.68
i =| —0.178 0358 -0.178 |, D= < >
—0.68 0.16
—0.178 —0.178  0.358

o] A Ee FAXE AEA 7} f AR dE € Aotk 9 39 oa FRAeE
2 AEA7F sl A 2a AR Ee] ", AEA 7 F N A el B ) 49
o FEAEY FAHXE B do @] Bate] A7} AolEF e A&7 Bake FAX
Ht} 7] g AHo] RpolEFte] Aor1e7] Bt Zh AQle] EA¢] o Zsivka & 4 gith o
H, 9 x1o] ZEAPH Bal 249} ABAS; AR BEQ S-S 27 0.00029) 0.7650| Tk 1
23l Yo7)e71et dodHe Bate] 2AHXEY HELAEL 247 0.1383 0.050°] ).

223 F A9 APEFRY A3 (4.1)0) 2 FHd AfofEF o] Follel & v¢ 2 JFE
FE AXE Btk o)t A= 2279 ¥F @%%AEOH ot ol & Ao] 3 A A
d34 2357} FARITE Figure 2.29] W] 298 5 (c)7F Aotes S AUHSTE 3 3Ags =
A Aot} o2 A Aol vs] FHE AT 712717t i JhetE A vepdch 2 B4 F
=2 B FofQl 2ol st Aoz FoflEe AolEF e JHAA Ftal 71YPFE s B
of g Zlog Hlty mdl Ao oJgEe] ool gl o] FH kst HEFo] 7]l 4L wiEs H
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Abstract

Most previous works to study for the depression of the disabilities in Korea have
analyzed the repeated measured data of each individual under the mutually indepen-
dent assumption. In this study, Korea Welfare Panel data of the disabilities surveyed
additionally every three years are analyzed to detect the significant exploratory vari-
ables by the linear mixed models. A suitable correlation matrix is considered for the
dependency of repeated measurement of each individual. The random effect to reflect
the characteristics of the individuals as well as the fixed effect is included in the fitted
linear mixed model. By the residual plot of the fixed effect model, the problem that
the averages of residuals of each individual do not seem to be around zero is described.
Further, the residual plot and the Q-Q plot coming from the selected final model are
shown that the problem is modified well.

Keywords: Correlation matrix, information criterion, Korean Welfare Panel Data, lin-

ear mixed model, random effect.
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