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olgo] 1% B Aol o7t o QAR BAKOR Sojua}A]
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H V-1-4) X @S S48(2) (022 Hx): 20244

Bl (F), HEEHR

SHLHA SHHRH M Wel HE BF 22, 7%
7 @ |18 ¥ B HE
g | JFEME  ZeE M0l oS | mg
FH| (1392)|1.74(0.62)| 1.75(0.68) 1.85(0.69) 1.83(0.69) 1.65(0.67)|1.93(0.71)
INERSE
o ( 228)(1.76(0.63)[ 1.79(0.71) 1.92(0.73) 1.92(0.68) 1.68(0.68)|1.97(0.75)
of ( 164)[1.70(0.61)[ 1.71(0.65) 1.76(0.63) 1.70(0.68) 1.60(0.64)| 1.86(0.64)
¢ 1.0 1.1 2.2% 3.1%* 1.3 1.6
WNERUE
DIA| ( 140) |1.71(0.61)| 1.67(0.65) 1.70°(0.65) 1.69°(0.63) 1.66(0.61) | 1.87(0.73)
D134 ( 139)|1.76(0.64)| 1.85(0.71) 2.00%0.74) 1.96%0.77) 1.66(0.74)| 1.98(0.77)
i5A ( 113)[1.74(0.61)| 1.73(0.68) 1.86(0.64) 1.82 (0.63) 1.62(0.65)| 1.93(0.61)
F 0.3 2.4 B.7%* 5.5%* 0.1 0.8
R KA |2
I=pLY ( 125)(1.77(0.65)| 1.77(0.67) 1.92(0.67) 1.79(0.68) 1.58%(0.65)| 1.95(0.71)
{20} ( 248)|1.74(0.61)[ 1.75(0.69) 1.82(0.71) 1.85(0.70) 1.71%(0.67)| 1.94(0.72)
LIS ] ( 14)[1.57(0.51)| 1.79(0.80) 2.00(0.55) 2.00(0.55) 1.29%(0.47)| 1.79(0.58)
s ( 5)|1.40(0.55)| 1.40(0.55) 1.40(0.55) 1.20(0.45) 1.40%(0.89)| 1.20(0.45)
F 0.9 0.5 1.5(a) 1.9 2.8 2.0
oMY =Es
IE ofat (' 55)[1.78(0.60)| 1.76(0.61) 1.78(0.66) 1.75(0.70) 1.67(0.61) | 1.75(0.62)
s ( 98)[1.69(0.65)| 1.70(0.65) 1.81(0.68) 1.82(0.66) 1.58(0.64) | 1.87(0.71)
AEH|HE ( 203)|1.71(0.60)| 1.76(0.71) 1.87(0.71) 1.83(0.70) 1.67(0.70)|1.98(0.73)
CHEHIZ OJAL ( 36)[1.94(0.67)| 1.83(0.74) 1.97(0.70) 1.94(0.71) 1.64(0.64) | 2.06(0.67)
F 1.7 0.3 0.7 0.6 05 2.2
OFHHX| ZlEsty
TZ 0[5t ( 65)[1.75(0.64)| 1.78(0.70) 1.77 (0.58) 1.71(0.72) 1.68(0.59) | 1.97(0.79)
H2osE (' 96)[1.66(0.63)| 1.72(0.63) 1.69°(0.62) 1.79(0.68) 1.65(0.70) | 1.85(0.75)
AEHIHE ( 189)|1.77(0.60)| 1.75(0.70) 1.97%(0.74) 1.87(0.68) 1.62(0.67)|1.95(0.64)
HEHIS OJAL ( 36)[1.83(0.65)| 1.78(0.76) 1.83 (0.74) 1.94(0.71) 1.69(0.75) | 2.00(0.79)
F 1.0 0.1 3.9%* 1.3 0.2 0.6
SIEHO| O
Q|0 ( 135)[1.70(0.61)| 1.68(0.68) 1.81(0.70) 1.74(0.62) 1.59(0.60) | 1.98(0.74)
k)| ( 255)|1.76(0.62)| 1.79(0.69) 1.87(0.69) 1.87(0.72) 1.68(0.70)| 1.90(0.69)
oY ( 2)|1.50(0.71)| 2.00(0.00) 2.00(0.00) 2.00(0.00) 2.00(0.00) | 1.50(0.71)
F 0.6 1.2 05 1.6 1.1(a) 0.9
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V. g

ROP7| Atus Fe

FEE

os

SR SHLIRNY W el YE TR 22, 7%
g @ |15 3= - — =gy
mg | JRME  FTE DAS0 OIES | mg
EEE]
CHEEA| (1 145)|1.74(0.62)|1.83%(0.70) 1.84(0.65) 1.90(0.67) 1.62(0.68)|1.97(0.66)
BAEA| (1190)|1.77(0.62)|1.75 (0.69) 1.86(0.72) 1.78(0.71) 1.68(0.70)| 1.91(0.70)
=H ( 57)]1.61(0.62)[1.56°(0.60) 1.84(0.70) 1.79(0.65) 1.61(0.53) | 1.88(0.85)
F 1.4 3.1 0.0 1.2 0.4 0.4
JIRAS
3002k O|2t ( 33)|1.82(0.64)| 1.88(0.70) 1.94(0.83) 1.94(0.79) 1.88(0.78)| 1.82(0.68)
300 OA~500T+ (1162)[1.76(0.63)| 1.72(0.64) 1.79(0.67) 1.78(0.68) 1.63(0.66) | 1.97(0.76)
500 Ol&~7002+ (131)]1.73(0.61)[ 1.74(0.67) 1.89(0.66) 1.79(0.65) 1.66(0.65) | 1.97(0.70)
7002t Ol ( 66)|1.67(0.62)| 1.80(0.81) 1.88(0.73) 1.94(0.72) 1.55(0.64)| 1.79(0.60)
F 0.6 0.7 0.8 1.2 1.9 1.5
Ag of
S5 Mg 23 ( 84)|1.80(0.62)|1.82(0.75) 1.92(0.66) 1.94(0.65) 1.77(0.72)| 1.96(0.70)
OllMls/7 1EF At BEZ| ( 108) {1.75(0.58)( 1.76(0.68) 1.87(0.71) 1.81(0.69) 1.68(0.68) | 1.91(0.63)
5 e ( 66)|1.80(0.71)| 1.74(0.64) 1.97(0.70) 1.88(0.73) 1.48(0.64)|2.02(0.81)
Al BiX| s ( 134)]1.66(0.60)| 1.71(0.67) 1.74(0.68) 1.75(0.69) 1.63(0.62) | 1.87(0.72)
F 1.3 0.5 2.1 15 2.5 0.7
S AS 7
o7 (1242)]1.70(0.59)| 1.73(0.67) 1.80(0.70) 1.77%(0.69) 1.65(0.65)| 1.89(0.68)
174 ( 85)[1.81(0.66)| 1.81(0.72) 1.92(0.62) 2.01%(0.66) 1.64(0.69) | 2.00(0.74)
27 oAt ( 65)|1.78(0.65)| 1.75(0.69) 1.97(0.75) 1.78 (0.70) 1.66(0.71)| 1.97(0.77)
F 1.3 0.4 2.1 4.1%(w) 0.0 0.9
1) U GO FRI0l RUSICIRE, 24 B4 HTO) K07 0] AE(Scheffe/Games-Howel JoA
XOPH LEILIR| 948 4+ %2,
2) tF S 22, S2M J1Y IS ST0A 2ols 22, (AT SAZY B3,
3) FEAZOIA S24 71 £712 S50H 0 29, 2 Welch ANOVA 2738 A86F0, (wiek 1713
4) 431 T, 2. O, 3. 4T3, 4. Mopl) M=2 EH3.
A 2 SHE Ol (ol 20249 TER0F AWS X SHHS MEf0] Ofet MREA, 2D,
"p (.05 " p (O
At 7h50] A oh= BE9] HIEE FPER A6k ofeldAl A
%4°1T~ 59 A, SEAY 32%7F D A dolETial EHOH, 35.47%
+ F 1728 A& YojHrkal SERh ¥, ojopr] si37] EEolAE 58.93%
7} oY ofo]2t o]o|E WAL oM, ol ThE & Hlsl 7MY 2 $AE
Bk A kel RE271E 41.73%7F Wi PRl HReH, vigoly wEY] &
B2 17.47%5t0] W Zrofgictar et At 34 b7l -SEAR] 20.53%7F
i gheka GRick HEolu AY &89 A 14.47%7 HE oFH, 2HE &

I molel Az B 2% o] mjed k= H]E
2 Qi Alsh B olop] Weru Fskgole] 49, WY s ¥l

&2 77 13.20%, 12.60%= H|1L

O
\__
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FROI7| AtulS ZEat Lo 25t o7

14.47%2 HEPLAL, 7P S22 ks A8 514 5 08 UEhd Sa2 A
T oJopy] W7, #ehEolsty] 12.67%, AX2 s 53171(9.60%)9 23
& &7 £01(9.00%) o= HERTH

(B V-1-5) B22-Xtq MSXE(HA): 20244
T %, (H)

X5 5 = =
S | o g WRE | A
A 07| 3.80 3547 2873  32.00 |100.00(1,500)
0[0F7| a7 | 0.73 16.93 2340  58.93 |100.00(1,500)
2 2 227 3.60 25.07 2960  41.73 |100.00(1,500)
0%, ME7| £ 5.53 46.67 3033  17.47 |100.00(1,500)
Tord &l o] 7.80 4413 2753  20.53 |100.00(1,500)
oE, AY o] 6.27 46.40  32.87  14.47 |100.00(1,500)
A 2 0[0F7| Lie7|, abeks0l5H7| | 12.67  49.47  23.40  14.47 |100.00(1,500)
IEE &7 7K1 =7 9.00 4853 2927  13.20 |100.00(1,500)
AR 2ESH| 9.60 5020 27.60  12.60 |100.00(1,500)

Az 2 SEH2 OHY Y9l 20243 "HR0F Afus 3 SEAS HEj0 3t HEXRAL 20

A Aol HhE BEApd 4eAs NEs BAseln B Aa 9% 8%
S0l Apo] eizo] uet oISt Ko7t ettt PO olop] B
7], AL @S], A B olobr] Uey] 8l Hekolsrl o] te
Felulat Zfol7 YA, A PolF7], T 1edf B2, & % vhEY] EoE
7], M2 9 AYe], 238 BT M B, 2%= 9 LFA oL A

o= {oulgh Ajo]7t FRI= it

2 o719 A%, A Agol F&E WY S gjolFE HlEol ¥
TR2A] oFE9] Hi= 39.40%, THBAlE 34.80%, T5ATE 21.80%7F MY A ¢
ojErtial SHEFCE AHo| WE Fol= FiolAlF HA AR FW|Fch

A e RE7]A= T4 ofks 129 55.80%7F MY A E FEH, 713
A= 43.00%, THAE 26.40%E AFo] oMo Hlgo| Faste AT B
rt. o] zto] EFF FAH R [Fou|FLt.

nlg 9 9E7] 2479 B, WA FEO 17.60%, YAl FE.O] 18.20%,
TESA] F19] 16.60%7F MY W& S5 Tolertal SEFoH, APE Ajol=
BAHCE |ou|F.
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V. GROP| Afuls HY

FEE

os

HE B AYs|olA = T2Al oFE FEO 17.00%, T3AlE 13.80%, W54l
12.60%7t WY #E 2 AYE sty Fgon, Ao o Aol BAHoR
%ﬂ“]?ﬂlﬂr.

Y& & =0l TR2A ofs FHEO 18.00%, ¥3Al= 12.80%, WHSAl=
8.80%7} Ha A 2HE SFE 7L =HAL B 990] gordaE &
HIETF gagon, o] Aols FAXCE FouF

mRuto @ ARx 9 QEsP|E YAl BEmo] 17.60%, A Hno]
10.40%, TH5A| F129] 9.80%7F Y T 52 gt SERom, Aol o}
£ Aole FoAmFt

(B V-1-6) BE-X{ 4SE2(XH HYH): 20244
T %, (H)

22 WA mqom  zaew  mum | A@

o7 o

DEA| 2.60 29.40 28.60 39.40  |100.00( 500)

DI 3.00 32.00 30.20 34.80  [100.00( 500)

DISA| 5.80 45.00 27.40 21.80  [100.00( 500)
@) 54.420(6)***

0[0p7] a7

DIA| 0.60 14.40 22.40 62.60  [100.00( 500)

DI3A| 1.00 17.80 23.00 58.20  [100.00( 500)

DISA| 0.60 18.60 24.80 56.00  |100.00( 500)
X () 6.247(6)(b)

;A 2 27|

DIA| 1.40 13.40 29.40 55.80  [100.00( 500)

DI 2.60 25.40 29.00 43.00  [100.00( 500)

DISA| 6.80 36.40 30.40 26.40  [100.00( 500)
X @) 127.369(6)***

OjE, 7| ==7|

DIA| 4.80 48.20 29.40 17.60  |100.00( 500)

DI3A| 4.40 42.60 34.80 18.20  |100.00( 500)

DI5A| 7.40 49.20 26.80 16.60  |100.00( 500)
X @) 13.371(6)*

Tt 2lH ot7|

DI A| 9.20 43.60 26.80 20.40  [100.00( 500)

DI3A| 7.40 44.20 28.40 20.00  [100.00( 500)

DISA| 6.80 44.60 27.40 21.20  [100.00( 500)
@) 2.477(6)
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FROI7| AtulS ZEat Lo 25t o7

22 WP 1w zaen  awwm | A
HE, AY 57|
DA 6.60 42.20 34.20 17.00  [100.00( 500)
DI 5.00 45.60 35.60 13.80  |100.00( 500)
DISA| 7.20 51.40 28.80 12.60  [100.00( 500)
X (@) 14.227(6)*
A BH 00| U
7|, Ifets0[ob|
DA 12.40 45.80 24.20 17.60  [100.00( 500)
DI3A| 11.20 51.80 24.00 13.00  |100.00( 500)
DISA| 14.40 50.80 22.00 12.80  |100.00( 500)
@) 9.881(6)
TEE & 7K1 57|
DA 5.20 44.20 32.60 18.00  |100.00( 500)
DI 6.80 46.00 34.40 12.80  |100.00( 500)
DISA| 15.00 55.40 20.80 8.80 100.00( 500)
@) 72.933(6)***
AR 25517
DI A| 9.00 46.20 27.20 17.60  |100.00( 500)
DI 8.40 50.40 30.80 10.40  |100.00( 500)
DISA| 11.40 54.00 24.80 9.80 100.00( 500)
(@) 23.918(6)**

FI0INE 2 SAYY ZR, 7IiHlE ZHUS SF5IK| Roke ZROIHRIET 5E0E 22 H0| 20% 0[4),

(b2t SAZ 273,

AE: £ SHS o0l 9| 20241 TR0t AIS 3 SHES He) CfE SREA, 22

Tp (.05 " p< .01, p (.00

NTASER BE-A ATAS UES BAG 23 BE FEIA 7HEAS
of W Golnlet Aol e 9kt ol A50] EAL theo] wet dxt
H 37h B 74 e 3] otk Ae AXRit

(B N-1-7) B2-XH4 4SFBOITASE): 20244

TR %, (H)

= ﬁggx' 1M Z3eM  ojE A&
RIECES]
3002H Ojgt 3.97 43.65 21.43 30.95  [100.00( 126)
300 OJA5002HY 4.93 35.04 29.74 30.29  |100.00( 548)
500 OJAl~7002t 3.34 36.74 29.67 30.26  |100.00( 509)
7002 OfAH 2.52 30.91 28.39 38.17  [100.00( 317)
(@) 15.476(9)
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2w WP zrm zaen  awwm | A

0lof7| a7 |

3002k 02t 0.79 22.22 24.60 52.38  |100.00( 126)

300 OJA~500%Hd 1.09 18.25 23.18 57.48  |100.00( 548)

500 OJA~7002t 0.39 16.31 23.77 59.53  {100.00( 509)

70028d OfAF 0.63 13.56 22.71 63.09  [100.00( 317)
X (df) 8.974(9)(b)

S 3 H27|

3002ty oot 2.38 30.95 23.81 42.86  |100.00( 126)

300 OJA~500% 4.01 22.63 29.93 4343 |100.00( 548)

500 OJAl~7002t 3.34 26.13 30.84 39.69  |100.00( 509)

70028d OfAF 3.79 25.24 29.34 41.64  100.00( 317)
X(df) 6.832(9)

Olg, 2E7| =27

3002k Ojot 7.94 35.71 34.92 21.43  |100.00( 126)

300 OJA~500%H 5.84 47.99 28.28 17.88  [100.00( 548)

500 OJAl~7002t 5.50 45.97 33.20 1532 [100.00( 509)

7002H8d OfAF 4.10 49.84 27.44 18.61  [100.00( 317)
(@) 13.415(9)

T SH ot7|

3002t oot 10.32 39.68 27.78 2222 |100.00( 126)

300 OJA~500% 8.21 46.35 24.82 20.62  |100.00( 548)

500 OJAl~7002t 6.88 46.76 27.90 18.47  [100.00( 509)

7002H8d OfAF 7.57 37.85 31.55 23.03  [100.00( 317)
X(df) 12.068(9)

oHE, Y sH|

3002k o2t 6.35 44.44 34.13 15.08  [100.00( 126)

300 OJA~5002HY 6.57 48.36 30.84 1423 [100.00( 548)

500 OJAl~7002t 7.27 47.35 32.81 12.57  [100.00( 509)

7002¢8d OfAF 4.10 42.27 35.96 17.67  [100.00( 317)
X(df) 10.317(9)

A #H 0|0p| L

7|, Met=0[oh |

3002t oot 11.90 49.21 23.02 15.87  [100.00( 126)

300 OJA~5008H 13.14 51.64 22.08 13.14  [100.00( 548)

500 OJAl~7002+ 13.56 48.72 24.56 13.16  [100.00( 509)

7002t OfAH 10.73 47.00 23.97 1830 [100.00( 317)
() 7.791(9)

IEE A I 7|

3002H oot 5.56 48.41 34.92 1111 [100.00( 126)

300 OJA~5008H 10.04 49.27 27.92 12,77 [100.00( 548)

500 OJA~7002+ 9.63 48.72 28.29 13.36 [100.00( 509)

7002 OfAH 7.57 47.00 30.91 1451 [100.00( 317)
() 6.565(9)
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FROI7| AtulS ZEat Lo 25t o7

= M zrm zaen e )
ALX 2E517|
3002k Ojot 9.52 50.79 23.81 15.87  [100.00( 126)
300 OJA~5002H 10.58 50.36 26.82 12.23  [100.00( 548)
500 OJA~7002+ 10.81 50.29 27.90 11.00  [100.00( 509)
7002F OfAH 5.99 4953 29.97 1451 [100.00( 317)
X @) 10.178(9)

= II0IE 28 SHZR B9, JIUHIE 2018 SF0fA| Rote ZLOIUIEIH SEC 2 40| 20% 014,
()21 SHZ0l B2
X2 2SS OfoiLl oo 20241 TR0t A B SHES Hejo] et SRXA, 2T

i

S5 At R RE-ARE JoAg @ NsE A% A g At
& ol wah Br-xhy AR Hil fgEE A8 Zjo|7t YEehgth H
20171, olopr] siF7], A ke 27|, ulgoly WHE7] =], &0y
A, AA T olopr] Urr] & Fehzolahr|oi= FAHCE fou|gt
Zpol 7} YettA] opt. whd, QY $HA S
A AR @55P]oMs TG Al Tl e
7F ERI=]q1Tt.

E9], At A s71E WY ol BRE BH, AlnSS A9 WA g2 of
B9 B 20.25%, 1709 AtS-S k2 obEl] = 17.57%, 271 o4
AL WL oFQ] B rE 24 50%% UE 7lolAlE A4 A, Al 1%
7+o] Zol7t BAH o R foulgr,

Z2P8& 9 7L B7] YoM T Sk AllS Jlo] wE {-oJu]gt o]z}
ARSI AFSE A5 WA B2 of59] HH= 14.74%, 1719 Atuls-2
< oF52] R 14.06%, 271 o] AhleS B2 ofE9] R 7.72%7F Hi
d 2YE A4S 7 B4 FHolAlE BF AR BAFCE foulgh Ajo]
7F ASic

o 8 A=Y R5061] WkolAE SAH R o3t Aol 7t ekt
o) AlSS AE WA kL ofE=9] Bl 14.29%, 17]9] A8 HRS o0
H= 10.54%, 270 o1de] AFSS W2 obso] FRE= 9.73%7 WY A<t
A rxz 25S Ak
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(B V-1-8) HE-XH] ASAB(EE Mu] H4g): 20244

T %, (H)

S B zram maew  uus @)

B 0F7|

0} 4.16 34.20 28.91 32,73 |100.00( 889)

174 2.88 38.34 29.39 29.39  [100.00( 313)

27 OfAt 3.69 36.24 27.52 3255  |100.00( 298)
X(df) 3.256(6)

0lof7| ofi=7|

oA 1.01 15.86 22.61 60.52  |100.00( 889)

174 0.32 21.41 22.36 55.91  [100.00( 313)

271 OJAH 0.34 15.44 26.85 57.38  |100.00( 298)
(@) 9.892(6)

S e B27|

oY 3.15 22.95 30.26 43.64  |100.00( 889)

174 5.11 28.43 27.80 38.66 |100.00( 313)

271 OJAH 3.36 27.85 29.53 39.26  |100.00( 298)
X () 8.868(6)

0lE, oE7| =7

o7H 6.19 45.67 29.92 18.22  [100.00( 889)

174 4.47 49.84 30.99 1470 [100.00( 313)

27 OJAH 4.70 46.31 30.87 1812 [100.00( 298)
() 4.433(6)

ot SH st

07H 9.22 43.98 26.55 20.25  |100.00( 889)

174 7.99 50.80 23.64 17.57  [100.00( 313)
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29597 S, A, 94 o1l oksuTt HAQ okol Ay AL o B
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p£0.001). 18Il 7HEASC] EE4E AlS HYS T Bo| o= A
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(B V-3-7) A€ 8 |50 st 22 Hao| S
st QoI b S.E. Wald Exp(b)
Mgt -6.266%** 1.127 30.902 0.002
iy =y -0.389** 0.131 8.873 0.678
= Al -0.427* 0.202 4.478 0.652
= LTy O —2.146*** 0.594 13.043 0117
PIES ZACAP 0.083 0.332 0.062 1.086
XY CHEAPP 0.047 0.334 0.019 1.048
2IIFAST 1.256%* 0.183 47.305 3.510
2R -0.023 0.076 0.093 0.977
2 3.5 997 -0.219 0.130 2.819 0.803
2 H .50 907 -0.367 0.314 1.370 0.693
HE 287 0.025 0.133 0.035 1.025
ET=PT=y] 0.126 0.109 1.356 1.135
HO QIQAE|AT 0.048 0.153 0.098 1.049
Z ) [RRTH] Z4U4AIS P43 Y R:EM2Y AW, D: AFXY SHA
2) #a 5 2K RARKAE
"p (.05 " p(.01, 7 p(.001
A, AE Y 300 et B H40] JFS E43F A3, (E V-3-8)°]
Ao} Zo]l 287 SR obsE T AAQI obsol At FHPEET oAl
A A AY 2 A5 eE A Al S T Hol sk AR YERY
tHA=-0.355, p<0.05; b=-0.601, p<.001). 121 &/ 3&97} A L U oAt
Ql ofsHETt HAQI ofFo] AluS FHPET oAl - o5 T AluS FAES
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3 9 AT B AR AES ¢ Zol ke A @1 4 At
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s oy |UIFIS MIS ZHT| & DS ZHT | ONEs - §5 Mig FYT
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T
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Z1) [(BREH] o ALS 24 IO, R EMEY AW, D AFKE SHAY
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A, S5 I At Zho] o)) thek R WH4eo] Fokg B4R A (B IV
-3-9yollxlet o] S8 24 D UlA o] Rl ofsHet AARI ofEo] 07k
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e
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o= —4,582%** 1.097 —7.725%** 1.440
i = -0.261* 0.126 -0.315 0.162
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2IIPAET 0.833%** 0.175 1.342%%x 0.225
H0s7 -0.078 0.074 -0.196* 0.095
23 s f97 -0.179 0.126 -0.219 0.163
2 s g97 0.145 0.306 -0.067 0.387
2o 287 -0.053 0.130 0.200 0.167
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=ACAP | 3679 | 2950 | -0.107 | -1.247 " "
HERIS CHEAP 2279 | 2.972 | 0066 | —0.767 | ¥ 124
2IIFAET 14756 | 1.453 | 0.334 | 10.155%**
2057 1.408 | 0.620 | 0.071 2.270%
2 s 827 -1.832 | 1.066 | -0.053 | -1.718
2 3. 51 997 0.412 | 2514 | 0.005 0.164
Aest -81.709 | 9.643 - -8 473%**
= Ell -1562 | 1.067 | -0.045 | -1.464
=S A 2092 | 1.731 | -0.037 | -1.208
=T s O | 3.865 | 8203 | 0.014 | 0471
VES =ACAP | -3602 | 2955 | -0.104 | -1.219
x| CHAP -2.190 | 2.975 | -0.063 | -0.736
2VFAE 15.003 | 1.474 | 0341 | 10.239%* | .126** | 002
257 1536 | 0.627 | 0.077 | 2.447*
2 3-8 897 -1.872 | 1.070 | -0.054 | -1.750
2381 997 0506 | 2.520 | 0.006 0.201
B 287 -0.217 | 1.098 | -0.008 | -0.198
28757 0515 | 0.897 | 0.022 0.574
2o ASAEP AT 1399 | 1.282 | 0.041 1.091
1) [RERH] R: EM29 30, D: HFXS SHX|Y
2) Bl 5| £AH: RARIEE

“p (.05 T p.01, 7 p (001,
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Ct. Ot S0 Chet RO Atuls ARl it
ob] Ak Aol ol Bhe] W ALRIYA Wake] WAL e AE
oh AHLS AR LS AE] A BAPHORE ol FAE

Atalso] ARl M4l A, Ahs Ao a9 S| ol olSAEd
(DID; Difference In Difference)s &% =% UtHAngrist, J. D. & Pischke,
J-S., 2017; £3A4)-o]A&, 2018; Card & Krueger, 1994). o]5AREHL2 o1&
At AT AA A (nonequivalent control group pretest-posttest design)©ll
A SEHPO] WIS} o] AT 710 o7t IEAE ATTEHN SEHS
of thet ‘58 ZE59] 53t A E HS5ke ol 1-85H E-85Eh olsAE

= &8P, Als A 0l TE 23 AlFOIA 9] 50| Bk vl n e
of AoIA 13} Al 401]/\10 SEHSETE ol 78 7S Aol BAIE
UoBE AR A AE Hoh AdUSH B o Utk

olFAEH S B&otH 13 AR SEHPY] FFETE ofzEt 7]E 7he 4o
FFE AL & St olF HsiAE thd AloA H= Hiel Zo] 7ieHasE

Yy =a+ BT, +~yP,+6p,pTy < P+ f(X)+ ey

o,

ol

[, ¥, 584, 7,0 S AW 950 HuEstaE 9 vs A8 ),
2N HEESEIAE vs 28E), 7, % P, AHLS AW A5 9

AAE W h0) AT, 5, 1 OFFRE 2, £(X) 76 Fhea

)
d
I o

A

9] Aol 0, ZHAEC] G2 W WSS ARS AW f7ER o

2, O& & 719 APo|& QJujsl= ‘o]FARE =4 FHDID estimator) ©]t}. o|%
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M7t 07191 98T} 81 Tl AHS Jo] 72t 1~2709 8BS 0, sk B
AL o] 7h57t 378 ol Bl

AEIoIM AEgh AEle B4l ]t Mot &gkl 3l W2 AlAst

+ pairwise deletion W= &-&3I3lH

A, Sl Hidt Alns FA] anE A5 Al 143hd = ok

FHHS 23 A|-oA 9] SEHFE EEotnt 12} A4 Q] M2 8%
HE 4582 ol 8alth (& IV-3-11)2 o|FAMEHE &-8ofo] 13} A
o9 stdrdlsd 2 B el 7iQ1 58 ¥ I3RS BAISE AdEollA
AE A FE S B ARS A B e B AR 3o Tl 37HA]
ol oF 5 37HA AluE HE 730l WE AlrS FHo 53t aIE ASTt
Zitolcy, ofof OJohH HI WMo} JiQl 58 W] JIFS BAITH AEollA Akl
& FEER 3 A5 Y s ZJo|(F, olFAHE FHEHE Yrlck=
AtS Y x 9] A= 37HA] AR A 18 EFOlA fou|shA] gk
Ao g eIt A=-0.018, p).05; h=0.042, p».05; 5=0.049, py.05). °]= 3t
Yo et Ans FAPe] Bt EAoHA] S-S oulRith
(B V-3-11) sidpais=of st OISXI2HMo| 2fst Al HEo| g1t
Mug 48 9
[ Mg 85 B A sa B AES 20|
=ags #3 gF #3 9 T 74| O} oft
b SE b SE b SE
Mg ZETt 0.052 0.051 0.063 0.046 0.055 0.059
] -0.526%* | 0.050 | -0.532%*| 0.045 | -0.516*** | 0.058
Mg ZExsd | -0.018 0.100 0.042 0.090 0.049 0.116
24 =0l -0.059 0.047 -0.057 0.047 -0.061 0.047
o | AmF -0.13 0.074 -0.129 0.074 -0.132 0.074
STy ofA® | —0.814% | 0228 [ -0.811** | 0228 | -0.826** | 0.228
M= | BAZAP -0.03 0.125 -0.026 0.125 -0.028 0.125
XY | =P -0.143 0.126 -0.139 0.126 -0.143 0.126
2t pAST 0.061 0.064 0.064 0.063 0.070 0.063
=057 0.094** | 0029 | 0.095%* | 0.029 0.094* 0.029
2 F -5 227 | -0.004 0.046 -0.007 0.046 -0.007 0.046
2 5.5 227  0.124 0.112 0.124 0.112 0.122 0.112
20 287 -0.054 0.048 -0.053 0.048 -0.054 0.048
282157 -0.081* 0.039 | -0.079* | 0.039 -0.079* 0.039
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RO Atds At LEof 2 A7

Mus FE |
EalA A afg o Mus S #E Aus Fof
e Z8 /%" 38 /% 743 37HX| O o
b SE b SE b SE
2L YsAEYHA7|  0.023 0.056 0.022 0.056 0.020 0.056
RsX$9 0.029*** 0.002 0.029*** 0.002 0.029*** 0.002
% 1) RSN E AR 2E 2. T o6 U9 AES 39 %, L 65 BE AR 59 % 21 0,
SMEQ A, D AFXY SHAY
2) ¥ H A RMRIAE

Tp (.05 " pC.01," p (.00

A, 4] WEEe] ot A} £ 2¥el avkg A 98] 1430d e 4l

TS 24 Ao 9] SERFR 8okl 12} AldoA 9] Hie2e 113
H 49 HEEE 01%3}‘2";4 (F NV-3-12)= oIFAREHE &8st 134 Al
Aol el 4ke] RhE B RE Hipet A9l 58 W] IFE SAIT AJHE oA
A 9 7 o R A A R ok B AR o] Tl 3714

g AAF 5 37 Al A 70l W Al Fdo) %t anE A5t
Z3tott. ofof ofstr Fi WM} Q] 5 W] Y= AT A OIA A

WS FHEE o 4] WO Makgo] Hol(S, o FAE FHgHES Julst
L g Y xR T 37HA ARLS AW 59 Bl felulsh &
2 Zo=Z YeRFTHA=0.040, p.05; b=0.011, p».05: 5=0.018, p.05). °l=
a9) wEEo] oie ALS AU AT 2R $eg ojnlateh

e AL efs #E Mus ek 2 Mus

e B8 /%° 38 /% == 37HA] Ol 0=I='L
b SE b SE b SE

Mg 28 | -0016 | 0024 | -0.041 | 0.022 0.018 0.029
shd -0.520%* | 0.024 | -0.512** | 0.021 | -0.505** | 0.029
AS FExsHd | 0.040 0.047 | 0.011 0.043 0.018 0.058
oy | =M -0026 | 0023 | -0.028 | 0.023 -0.024 0.023
i?i A -0.073* | 0.037 | -0.075* | 0.037 -0.071 0.037
T [ wmy o™ | -0.498% | 0115 | -0.506** | 0.115 | -0.486** | 0.114
7z | BA=AP | -0.008 | 0061 | -0.011 | 0.061 -0.009 0.061
X | AP 0.037 0.061 0.034 | 0.061 0.036 0.061
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V. ER0P7| Atus Aelol Fot

Als B8 |
Nz St EE Mms | Es B Aus
EEE¢ 745 ook 73] ool JHA 37|'I| OIM 01hIL
oo Trr oo TrrT1 T o T
b SE b SE b SE
EVNHAS 0.010 0.032 0.014 0.032 0.004 0.031
gosiy -0.031* 0.014 -0.032* 0.014 -0.031* 0.014
2 - /%7 -0.007 0.023 -0.008 0.023 -0.007 0.023
2 - /%7 0.114* 0.055 0.114* 0.055 0.115* 0.055
20 28 -0.05* 0.023 -0.05* 0.023 -0.051* 0.023
282457 -0.03 0.019 -0.03 0.019 -0.030 0.019
22 YgAE A7 -0.039 0.027 -0.039 0.027 -0.039 0.027
XSKIE=9 0.000 0.001 0.000 0.001 0.000 0.001
R? 0.218*** 0.218*** 0.217***
F1) [HREH] ErALS 2" 2, Tisks B AWS ZE 2, Lsks 28 Mus #0 Jis 274 Olst R:
E4a9 W, D: HFXY STXY
2) g § RAb: RARAL
T .05 " p .01, p (001,
A, AotEF ol dieh Aluls o] s A53h7| Sl 143 = Aol
F2S 27 NHAMN F4E5E BEISITh 12 AHOIMS MsRs 82hd

E AolEF 7S ol g3t (E V-3-13)2 olZREHS Agste] 13 Ao
o) Aokegzt @ B WMo} el e weo] G BAT Aol ALe

FEEE A3 Aol WY Aol(&F, ol5AHE FHDE rlstk= A
WS xS 9 avk= 37 AL A 713 HFolA foH|shA] gk A
o7 YeRFTtH(A=-0.027, p).05: h=-0.034, p).05; h=-0.018, p).05). °l= A
ofEZ7ol gt AlwS AdY At EAIBHA $SL Qugit

A, g7 e2etol tigh At A9 2 AEo] Yol 132 % J P
7Tt 22 A-ol|A9] S&HSE ST 13 A4 9] MfEE 8
AAE FP7le2ehs ol85Ilth (F V-3-14)+ olFA=EHES H8st] 14
AlolA 9] g7l swt E BE 5 710l 58 B4 FFE SAIR AH
A AtS A fF o 3R ARS A 85 o 311 AlS o e

HA

374 ol ol & 371 A% Y $90 U g A8 e avg
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BROP| ADS ZEI WO B3t 917

Asfolch. ofof o5k Hm Wt Al 52 WY JFL AT A
o4 IS §FER T AP STeh] Wsgre] Hol(S, olFHE 2HhE

olulshis “Almg AW x 3’ 2] Ik 3714 RS AW §9 BRI Sl
0

Alus F¥ /Y
=ama At sis & AMus siE 2 At #
oe 43 9% 43 %' 43 37tX] O ot
b SE b SE b SE
Mg 28 | 0.002 0023 [ -0009 [ 0.021 0.038 0.027
si -0.247** | 0.023 | -0.251*** | 0020 | -0.268** | 0.027
Afg Zsxshd [ -0.027 | 0045 | -0.034 | 0.041 -0.018 0.054
= | =W -0.034 | 0.022 | -0035 | 0.022 | -0.034 0.022
AL -0.042 | 0035 | -0.043 | 0.034 -0.041 0.034
ST o [ -0.162 [ 0105 | -0166 | 0.104 | -0.159 0.104
7z | ZAEAP | -0.023 | 0088 [ -0023 [ 0058 | -0.023 0.058
X | CHEAP 0.008 0058 | 0008 [ 0.058 0.008 0.058
EVIAST 0.027 0030 [ 0029 [ 0.030 0.024 0.030
CEEEY 0.006 0013 [ 0006 [ 0013 0.007 0.013
D35 Q27| -0006 | 0022 | -0.006 | 0.022 -0.006 0.022
235 Q27| 0.004 0052 [ 0004 [ 0052 0.005 0.052
20 287 -0.023 [ 0022 | -0023 | 0.022 -0.025 0.022
BeAs7 -0.016 | 0018 | -0016 | 0018 | -0.015 0.018
20 OgAEA7| -0064* | 0026 | -0.065* | 0026 | -0.065* | 0.026
) 0.002* | 0.001 | 0.002** | 0.001 0.002** 0.001
R? 0.079** 0.080%* 0.080%**
Z1) [RARE] EALS FE 2, T8 M3 ADS 2 2, Lk B ALS Ho i 24 0fs) R:
290 A, D AFXY SEK|
2) 4 2R ZARHEE

Tp .05 T pC.01, 7 p(.001.

(B V-3-14) T[22 tigt OISXh2o 2lgt Atlwg Z3e| st

Mus FE /9
sapa ”{}IL'% ) ss &g El'.% sy 2 Mus "é.’oi
88 /7 83 77 == 371K Ol 0%
b SE b SE b SE
Atls ZAETL 0.006 0.014 0.021 0.012 0.006 0.016
Elj=! 0.063*** 0.014 | 0.063*** | 0.012 0.069*** 0.016
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IV. ER0P| Atmg HEo| Hst
AMug 48 Y
s Mg S BRI AR | Sk BE AW Hof
48 /% 48 /% 75~ 37iX| 0|4 OfF
b SE b SE b SE
AiS Z&xstd | 0.002 0.027 0.028 0.025 0.016 0.033
oy = -0.019 | 0013 | -0018 | 0013 | -0.019 0.013
i?i A -0.026 0.021 -0.025 | 0.021 -0.027 0.021
ST am o | 0026 | 0064 | 0032 | 0063 | 0024 0.063
7z | BARAP 0.02 0.034 0.021 0.034 0.02 0.034
X% | AP -0005 | 0034 | -0004 | 0034 -0.005 0.034
2IIPAST | -0.061** | 0018 | -0.064**| 0018 | -0.061** | 0.018
Hs7 -0.011 0008 | -0.011 | 0.008 -0.011 0.008
9 A5 927 0039* | 0013 | 0.039* | 0013 0.038** 0.013
22500 297 [ 0.053 0.031 0.052 0.031 0.053 0.031
Hg 227 0.032* 0014 | 0031* | 0014 0.031* 0.014
Heziey 0.013 0.011 0.013 0.011 0.013 0.011
=0 e AEYAT7[ 00874 | 0016 | 0.087** | 0.016 | 0.086*** | 0016
) -0.002*** | 0.000 | -0.002***| 0.000 | -0.002** | 0.000
R? 0.077%** 0.078*** 0.077%**
1) [RANH B AR 2 D Ti e B AS FE 2 Lok B A Ao Ji% 27 0f3t R
SMA9 Y, D : %X SURlS
2) ¥ 5 2R ZARET
“p (.05 " pC.01, " p.001.
(E V-3-15)& o|FAEHS 53] =53 Jgfop] Alue A9 F9 Ax}

£ okt Foltt

T V-3-15) O|=x}2H

AR Sk o Al | sk EE Alus &0
48 |% 48 /% 4= 371X| 0|4 ofe
S4B SH( WS vs wid) X x x
49 MEEL (W11 vs wld) X X X
KOESZWS vs wl4) X X X
a7 sz w8 vs wi3) X X X
F1) vs U2 IR A, FlE 28} MRS QOfE
2) x= &1t eSs 9njEh
2) BNEYRYE &8st Mus Ze g1t
AS A3 9 s AS5H| Yol FAGAEF(latent growth modeling)©ll
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FROI7| AtulS ZEat Lo 25t o7

X19] ¥ska(rates of change)oll et Atul& 9] 71491 s B85k

tHMuthen, & Muthen, 2017). Std4359,

ek 59| S5 TR WIS MA| B4 FollA Akl B ol MR

Arg5k= ito] BAACE RIS ASRUHH At A avE A5
o 95

Hog AZ 4= St QI W2 7] A7t IdE fA1"oaL 75t
H

A AAE Y (linear growth modeling), X419 FHZ
oj2FA /g H P (quadratic growth modeling) 522 HEETh. FH3} 4R
FollM= AR A=, A4 dH oAM= 2% Bskgo] SAlo

BT WSR-S FLSt 199 717 B9 Uit SRS Uehd), ke,
ol A RHONAE 2AZES LEE A%k, timeo] 091 Aol 9] B
W2:0] $7HASHES Ofnjshe WX Ao}, BLse] 27wl Al 9

Fol= ol ALt Ao FHE. ST 0BT 3 £t SR
= 2 gt & dAqolME Als Ay st SHHSE ok BYE
HA517] Hofl ZHQIE HHBdo] ofwRRE WA ERISISiT. 7/E WOl
27 o5 Bigo= g8 1E(growth factors)oll HiRt Als B FFS
A5 §9], & dAfolAe A eSS Alns Y f5F, As Y
TR S 7Y, dAls At 4E, Sy Alns e, Al e Al
), s T Al o] E(Eks T Al 3o Jigs 070, e T Al
= Zof g 1~270, g T At ol Tl 370 o) 0 & LEste] 717t
BIE AHHE S ARG B et 70l 58 BSE &
Alst7] Sl Zgoll FASHRARE Ragho] =R obA ALt 12,
ol5 ¥WFE BAISHA Yoigts AR ES 8o Als 3ol TilE ¥
st 2 A9d =4 45 & ong A= olu| FE3] o|FoFlthal 7
T AUtk AR AL oA ASit A 2 W] ASgho] FAFe
2 TSIt Hmissing at random: MAT)= 7F4 5o 94 AR H¢=H

(FIML, full information maximum likelihood method)S 2835}t
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(B V-3-16) siisctisado| JHoly Halokso| #st 24 At
EaHA T if HERY M Maios OIXIZM HEDS
oEsT Estlmate SE Estimate SE Estimate SE
TIN5
A Bl 4.189%*  0.020 | 4.246%*  0.025 | 4.166%**  0.028
URKE, 8, -0.023***  0.005 | 0.099***  0.016
ORI, By, -0.023***  0.003
FMs
A(l) 24 el 0.365%*  0.019 | 0.426%*  0.030 | 0.485%*  0.042
URFRKS) 24t 7, 0.005***  0.001 0.018 0.015
OIRIEHQ) 24t 7y 0.000 0.000
l, STt S, 7, -0.017***  0.005 | -0.063*  0.021
|, QZt S, 7, 0.008* 0.003
S, Q7 BEM, 7, -0.002  0.002
V(df) 258.692(26) 221.919(23) 141.982(19)
CFl 0.856 0.877 0.924
LI 0.884 0.888 0.916
RMSEA 0.090 0.088 0.076

Tp (.05 " pC.01, 7 p(.001.

A, Aol tigt Alns ¥ a3kg AFoH] sl 8Ahd oA
4P E7H A (w8~w14 ¥ 7H HHEEA) 749 52t shlsd ] /iQld wst
oFAto] ojmEtA] AZsIqich 1 AT} (F V-3-16)0)4e}F Zo|, o]A3te] Bz}
FAlo] B BA1H0E [folu|sto] S50 U WSl o] XAl
AYHPOZE 7St Aol Agdsittal WStk oA A AR Y-S EE
st ek et YAk Al E o]
AS3IATh I A3} (E V-3-17)0142F 2

o], ‘Al o] 3= oks ol A Pl fle }% Hey tlmeol 0%l *V{*

50] “Ag Aol Y= ok Heh timeo] 021 A4 Hi}%ﬂ#@%ﬁq &2
71, pC.05), AHLS Aol Qi ok o] Amg 4

o] gl o5 mr} a%sg%ag SMEETL H BRTHB=014, p(05).
oliz (18 V-3-219 Zel, w8 AlFAE AHm S-S ¥ o} o] Bhelas
2o] & BT, w8 AHelAE A}ﬂa& WA GRS o5 o] Bl Ee] 47
S} o HAHETPASHE), LSS e of55o] A7Fo] Ao whet shels

Fsdol o w=A FEUE Ao, Als 49| 2G24I At IR



HQOLT| ALY HBT} weo) st ¢
B2 9jm|gitt.
[38 V-3-2] A FE RF T siipdisso| HalX
44| sroi sl Mug e g T
ey RS HE B A
| o — T
4.1
4
3.9
3.8
o] 1 2 3 4 5 6
SHH, ‘AS FEo] gl oks o] Al - ThE TR Al FHol U= oFs
Ho} timeo| 090 AlFoA 438 &7Hskeo] o +=i(h=-0.092,
p<.05), A5 - es5 T ALE H o] = obs o] AtE HEo] gl obE
Ho} S48 9 SV ET o BUTHA=0.018, p<.05). 11 o]2]9] -2
= A sH A Wlo] gt Alus A9 Bk WEEA Rttt
(B V-3-17) siiatis®ol Q1 HelQkao]| st Afuwg Ao I8
. - si% B A
S Nig 2y |7 | Mus 3y ey | = TE R
Estimate SE | Estimate SE | Estimate SE
skl
A Byl 4.073%% 0.052| 4.086*** 0.053| 4.126*** 0.041
UXEE, o] 0.149%** 0.029| 0.134** 0.030| 0.134*** 0.023
IXF&, B,0[-0.033*** 0.005|-0.031*** 0.005|-0.030*** 0.004
Mg A¥ Q25 5,1 0.130¢ 0.061
OlAls Alws 2e', 8, 0.096 0.081
AI'JT'—"‘?T SEA o =T
75 o5 sks Atls ge, G 0.038 0.081
ST oS - sy Mg ZE 46, 0.166* 0.072
sk 1~271, By 0.059 0.061
JNmE=3 )
2Ol A% 374 OIA By 0.113 0.078
YEARXAIZS A8, 6,,| -0.071* 0.035
YEARXUXs Aue A, 4, 0.000 0.046
YEARXSES Als 28, 38, -0.027 0.046
YEARXURs - sk AMug 78, 5, -0.092* 0.041
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S Nig 2y |7 | Mus 3y ey | = TH R

Estimate SE | Estimate SE | Estimate SE

YEARX1~27H" B,, -0.061 0.035

YEARX37M O, B, -0.079 0.045

YEAR? xAS 4&F, 6,,| 0.014* 0.006

YEAR? xO|Hls Alns 2, 6,, 0.001 0.008
YEAR® x3i& M1S 23, 4, 0.006 0.008
YEAR® xOlFs - 815 At 23, 5, 0.018*  0.007

YEAR? x1~274", B,, 0.013* 0.006

YEAR? X371 O|A 6, 0.015 0.008

0.480*** 0.042
0.018 0.015
0.000 0.000

0.480*** 0.042
0.018 0.015
0.000 0.000

0.482*** 0.042
0.019 0.015
0.000 0.000

o L sk o Ale

=g CC =1

O 7Het 07Hel HE

H4AA =7 A (wll~wld & 4% =
o] ofue] WS} 1 A3} (&
A

3} B4bo] BE EAHoR ojujsiel 4o

4 JYuY o /PSR Aol MY BASAT. o AFH JYuYL
B2 ATS APl o] wEEo] e Hajepe] Bat Aot UAY A

s 9 oA AleE FelulsHA disteAl dSsiitt. I A (& V-3-19
oAt Zol, ‘A ol 3= obs ol A Aol Y= obE EH time
o] 021 AlFONA 4Fe] RHE= 9] <7hHskeo] o ¥ I(h=0.094, pC.05), AR
= 7380l §le ofs’ol As FHel e oks Hrt 4he] HEES &S
7t 9 EUTHb=-.031, p<.05). ol (18 IV-3-3]13 o], wil AlFoNA=

=
AHES W o5 9 4] MHEO| 7ML}
89 WA 9k okl AlzFo] Aol e
e Aoz, $41HoR Botu, AL

o2 oJujgict.

=

AN HEZA), AL
ST} o wed] gEe

a3} QR ery

oro.

o+

!

O
=2
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(B V-3-18) 49| DHEELO| JHoIY wajokMoy 2ist 24 Zat
sapma SHs MEDY M HEny O|x(=M MEEY
Estimate SE Estimate SE Estimate SE
e
o Byl 3.274%*  0.013 | 3.520%**  0.014 | 3.529***  0.0156
URKRL, B -0.175%**  0.006 | -0.213***  0.020
OIRKe, B, 0.013* 0.006
FMgut
() 28, 7 0.100%**  0.007 | 0.117***  0.010 | 0.185**  0.026
URIEKS) 24t 7, 0.016***  0.002 | 0.168**  0.034
0IXFHQ) 2Lk, 7, 0.012%*  0.003
[, St S, 7, -0.014***  0.004 | -0.098**  0.029
[, Q7t 32, 7, 0.021** 0.007
S, Q7t ZEL, 7 -0.043***  0.009
X (df) 862.663(8) 33.796(5) 4.666(1)
CFI 0.000 0.963 0.995
TLI 0.179 0.956 0.972
RMSEA 0.311 0.072 0.058
Tp (.05 " p (.01, p (001
[33 V-3-3] AMu ZE 9F o 4ol THEro| WY HF
31
25 : . :

SHH, Al AtS FHo| = obs Ty T A AHEol =
ofg o] ‘At A¥o] gl obs Bt timeo] 091 AHolA o] WEEo| &7k
H35lgo] o EQITH(A=0.133, p{.05; £=0.147, p{.05). 1831, Ak 74glo] ¢l

oFg o] ‘A5 AFIE FFo ke obE' I} '3k TR A Fol e

180



7o

Sk

Ol

V. GROP7| A= 3

0.

obs B} 49 WEEo] £IEELTE o EUTHA=-.038, p<.05; bH=-.056,
p<.05). 11 0]9|9] Lo ko] T o] QI wslo] tish AlnS FH &
= AR okt

(B IV-3-19) 40| BEEo| JHOIE HsIIMO| ThEt AR HHo| ¥3t
" NS 28 87| Mg 2y qy| T LE S
Estimate SE |Estimate SE | Estimate SE
nbskeni:
M, Byl 3.534%% 0.028| 3.544%** 0.028| 3.534*** 0.022
URIS, B,,(-0.284*** 0.037(-0.292%** 0.038|-0.237*** 0.029
0[RS, B, 0.055* 0.025| 0.039*** 0.012| 0.023* 0.009
Mg FE %5 8, -0.005 0.033
OlFls MRS FE', 5, -0.024 0.044
ks S8 s M 23, 4 0000 0.043
o354 » 03
T olls - st Alms HE 8, -0.027 0.038
stg 1~27H-, By -0.023 0.032
S o
P 374 O, By 0028 0.042
YEARXANIS Z%F, 8| 0.094* 0.044
YEARXOHls Alng 28, 3, 0.133* 0.058
YEARXSES N Y, 5, 0.147** 0.057
YEARXOHIS - St& Mg ZE', 3, 0.068  0.051
YEARX1~27H", 8,5 0.073 0.043
YEARX37H O, B -0.044 0.056
YEAR? x At 4gF, 6, -0.031* 0.014
YEAR? xOHls MuS 28, 8, -0.038* 0.018
YEAR x5 Mg 7, B, -0.056** 0.018
YEAR? xO|Hls - 885 Al 23, 4, -0.017 0.016
YEAR? x1~27H", B, -0.027* 0.014
YEAR® X371 OJA, 3, 0.009 0.018
M5
M2() B, 7 01797 0.026] 0.179%** 0.026| 0.177%** 0.026
URIEKS) 24, 74| 0.160%** 0.035| 0.159*** 0.035| 0.158*** 0.035
OIRIEHQ) 241, 7| 0.012*** 0.003| 0.012*** 0.003| 0.012*** 0.003
0 [HREH] B AR ZY 2 Y, T:AS FE Qs AT L sy B AW HoJ 447t 07Kl Fgt
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RO Atds At LEof 2 A7

A, AokEg 7ol et S AEY LS AFT] 9o SAHULAIA 14
AAEAA(wE~wll, wid~14 5 6¥ MEE) 79 B4 AolEFad A
walpago] ojuaha] AFHAT. 1 23k (& V-3-20000H2t Zol, o|Fe] 3
3 BAlo] BE §AFOE fofulste] AolEFEo] U WARPYL ol4F
A HARPOR SR o] Ak Bustaltt. o4 43Ege &
i AL Ao Aekegel Rl wskbol Bk st AL A% o
oG ASE Rl A=A % IV-3-21)049}

ctol AoREF e A sl e A AESl B WA kel
(B V-3-20) XIOFESZQ| 7HQIH HajQkato] RSt 2 Zat
2pa st 43Ty M 432y O|XIEM HEme
Estimate SE Estimate SE Estimate SE
ESk=nis
o= Byl 3.435%**  0.009 3.53*%** 0.012 | 3.431***  0.014
U, By, -0.043***  0.003 | 0.069***  0.010
OIXK, By -0.018***  0.001
A=A
() 24 1| 0.066***  0.004 | 0.084***  0.007 | 0.104***  0.011
URFRKS) 2bt, 7, 0.005***  0.001 0.034***  0.005
OIRIEHQ) 24k, 7y 0.007***  0.000
[, STH 2L, 7, -0.010***  0.002 | -0.031***  0.007
[, QZt Z2Lt 7, 0.003***  0.001
S, Q7t S, 7y -0.005***  0.001
X (df) 635.253(19) 271.244(16) 31.032(12)
CFI 0.467 0.779 0.984
TLI 0.579 0.793 0.979
RMSEA 0.171 0.120 0.038
"p (.05 " pC.01, " p (001,
H V-3-21) XOIESZC| JHQIH Ml et Alng HEel &
" Aig 78 92 | Mug 2Y gy | T MR
Estimate SE | Estimate SE | Estimate SE
nESk=a;
A Byl 3.421%%* 0.026| 3.429%** 0.027| 3.44*** 0.020
UK, B0 0.071%** 0.018] 0.068*** 0.018| 0.077*** 0.014
OIXF, B,,|-0.018*** 0.003|-0.018*** 0.003| -0.02*** 0.002
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e Aig 28 92 | Mus 3y qy| T oE MR
Estimate SE | Estimate SE | Estimate SE
Mg A8 {FF 4, 0015 0.031
- OAs Als FE', 8, 0.027 0.041
Bl st AS 280, 4, 0036 0.041
ST oRs - st Atus EE A, 0014 0.036
oty #H 1~271-, By -0.025 0.031
JmE=
20| Az 370 O, 6,6 0.003  0.039
YEARX NS ZA%F, 8| -0.002 0.021
YEARXOMs Alis A, 3, 0.020 0.029
YEARXS1S NS 2, 4, 0.021 0.028
YEARXOHIs - k& Alws 39, 8, -0.022 0.025
YEARX1~2W", B, -0.021  0.021
YEARX 3 O, 8, 0.001  0.027
YEAR® x N8 Z&F 3, 0.000 0.003
YEAR? xOIHs MZg 2, 8, -0.004 0.004
YEAR? x8k& Mug 48 6, -0.003 0.004
YEAR? xOIHs - 3t Mg ZE, 6, 0.003  0.004
YEAR® x1~2, B, 0.003  0.003
YEAR® x37{ O|A 3, 0.000 0.004
SMET}
M) 24 7] 0,105 0.011] 0.104*** 0.011{ 0.105*** 0.011
URIEHS) 24, 74| 0.035** 0.005| 0.035%** 0.005| 0.035%** 0.005
OIRIEHQ) E4t, 7,[ 0.001** 0.000| 0.001*** 0.000| 0.001*** 0.000

F[HZEH] B Mug dY 2 Y ToAus 29 Gl AR, L oE 38 Aus FHO Jis7t o7l HE

Tp (.05 " p< .01, p (.00

9, AR )sEge] e AL AW ZnE A5 dol s
B3GR (w8~wl1, wi3 & 59l ¥HEE4) 64 59 A7) szete] e
wislopio] ojwsha] ST 1 AT CE V-3-22)00419} o), o]xiare]
T3} Bibo] SojulsiA| glo} WA IsEeo] Aol wsepge HYA 44y

O

Q.

o= 7hgeks Zo] Axetctn Basidth. 434 YHRYe Bz Aug 7
o] A7lsrete] e skl Bk 27z Wskee fojrlsl) A

SheAl ASSIAT. 11 23 (& V-3-23)0lA49F o], HY7lsde] /dE |
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BQOP| AT ZE

(B V-3-22) 7|zt JHQIH tHajokao] st 24 Zat
Saua %ﬂii DY ﬂ@’ﬁ. HEDY OIJ_?}E'.-‘.‘J Y
Estimate SE Estimate SE Estimate SE
nbSk=nis
Mz Bl 1.457* 0008 | 1.447***  0.009 | 1.448**  0.009
URLEL, By, 0.007***  0.002 0.004  0.006
OIRIEL, By 0.000  0.001
Mg
M) 24 7| 0.062***  0.003 | 0.078***  0.004 | 0.063***  0.004
URIBKS) 24, 7y 0.001***  0.000 | 0.007***  0.002
OIRIHQ) 24t 7, 0.000  0.000
l, STt BEM, 7, -0.006***  0.001 | 0.007**  0.002
l, QZt SEAM, 7, -0.003**  0.000
S, Q7 B2, 1, -0.001**  0.000
df)|  407.688(13) 316.744(10) 101.502(6)
CFI 0.850 0.883 0.964
TLI 0.884 0.883 0.939
RMSEA 0.166 0.166 0.120
Tp (.05 " p (.01, p (001
B IV-3-23) HH7IST2A| JHolE Hslero) st Al HEo| HE
S Aig 28 92 | Mus 2y gy T LR MR
Estimate SE | Estimate SE | Estimate SE
X5
Mz Bl 14514 0.018| 1.444** 0.018] 1.446*** 0.014
YRS, B,| 0.005 0.004| 0.006 0.004| 0.007* 0.003
Mg A8 2T 8,| -0.004 0.021
. o:nfﬂg Mg %i?.” B 0.003 0.028
sl o5 sig Nug B 4, -0.007 0.028
SR ol - ek Mg 2 8, 0012 0.024
stg 1271, Bys 0.008  0.021
JVmE=]
HOj A% 30 Okh, g -0.005 0.027
YEARX NS Z", 8,| 0.003 0.005
YEARXOHs Afus 28, 5, 0.004 0.006
YEARXSIS Mg 38, 5, -0.001 0.006
YEARXOHIS - Sig At Z8', 8, 0.001  0.005
YEARX1~27H", B,, -0.001 0.005
YEARX3 O, B, -0.002 0.006

184



V. YR07| ARG FBl %3

= = oy | S HE AUS
I Mg ZH 92| MIS ZH 9| T o
Estimate SE | Estimate SE | Estimate SE

, Too| 0.078*** 0.004| 0.078*** 0.004| 0.078*** 0.004
0.001*** 0.000| 0.001*** (0.000| 0.001*** 0.000

TAuS FY GlE AT L Ss T AMuUs HO st 074 A

p<.05 " p<.01, " p<.001
(G V-3-24)= B8R EE S B0l T2 IdaoP] Als 4ol 8 2
= QoK Flojt,
(B V-3-24) YMNNDHS 225t Q07| AluS Zgo| 51t £ Zut
Sk& 3 =
AES ZY 99 | MEs ZY oy | oo oo Mg
=I01 T
St ats2iwe-w14) o A =
A0 BEL(w11~w14) A A X
XOIEZZHw8~w11, w13~w14) X X x
a7 sz ws~w11, wi1d) x X a
Z 02 &1t Y8, A= U F1} U8, x= &I 9SS 90f3
4. |0t CHet 7]8 X|9Y B
7t. {0t CHA ote| X|HZEIL
A= Gol tii} 5+ = (E V-4-1>3 et A4 sk djy] {o} djxt st

22901, 1 the-2 THOR 19%ole. &,
@, Rot 917 18 3G ot g eiFtolsel

8o 7P Wal, Aol 8.5, &4te] 7.93%0|t

(B V-4-1) A2 R0t L &l =

e 201 T 518 IE

neg | I amem | RYER Smas A1 501 0 88

o 2@ | T WB) | (A/C) x 18t
= 956 8,761 2,033,033 1% 4.7
NSELA| 271 1,225 318,405 22% 8.5
LA 103 795 116,709 13% 8.8
CH-E A 58 430 89,858 13% 6.5
QIMEAA| 45 353 124,948 13% 3.6
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R0P7| At A wEo)| 2t 3

sk Of CHA &l Qi

neg | W amm | RHEF s a4 | 50l @ 8

% (B) T (A/B) (A/C) x 18t
SFEIN| 17 127 60,077 13% 2.8
CHEHESA| 29 152 59,656 19% 4.9
Enre| 37 380 46,877 10% 7.9
MIBEEAXIA| 12 206 26,666 6% 45
47\= 241 2126 608,742 11% 4.0
HAEEXR = 12 235 56,989 5% 2.1
2L 11 311 63,605 4% 1.7
=SHUE 22 444 87,571 5% 25
HMEESHX | (N 468 60,714 2% 1.8
e 9 359 65,893 3% 1.4
aNEr 7 387 91,534 2% 0.8
BAEE b4 588 123,956 9% 4.4
pS[ES===PNON = 17 175 30,833 10% 5.5

TE: ISR HRAR(2024). S ¥ wa4(20244 38 31 7IF) A=

1) Allg7|#o| XFz2L

ARHom APy Eus AuEE, o} ALS/|HS SPA|s} Auto]
qEA] F9To] wo] BEFHIY V-4-2). FES Bt SSH 7} glom,
9ol ATS7|Ho] B T HE T, A7) SAA, ABA, B4 ST
U AT A7) QWA Bk, AEA SR 24 UL Gk AR HEA
QHILO] 2ol ZF B e 2777l ol2w, Amg7lTo] B A%
L NFTE ol $AF B9 SHFE S 1630] k.

Hot Spot AL Mo 37, B4, HET, AT AT A7) AﬂT
o] TopA] Ak olae] YEo} A, A7) wrol 4

X, B0, HEA, 59K, Z5 Ak AU BHT, BEA, AT, A

flo
H
u:

2

‘ﬂ
;g
He
=
]
fﬁ
2

AT ERREIE
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2) S0t i 9I=20{5210] Xjoi2E

Fol A solstd: E3AAlet o] @o] BES=T(TY V-4-3),
TEE Bt 3.87] 7ol Utk A& AR, FHA, A, S FAF 5
T, U T AR A A B3 B71E ML A HeiATE A
107] Alt=teldl, 7P B At 367047 loH A9l 10787l B+t 25
W49 frot tid @l=rolstdo] lof A=t et HiH] 6.54] o] Bt ¥h fof
g Ql=tolsto] glis Alde 1213202 =19 48%°] a3ttt ol= fot
g l=olstdo] AR Ao} =dof FFH F=rt fob A7 A
o A Hoh 4 ¢ Ate HS AARITH

Hot Spot A|¥-& = Fibdo] o] ot A2 281 A5+ 5
732 ALJR giFEY] AR 2HEA, F7|ms AR 9 o] B Al
ol @=roishdo] Mo, Ak A A HE A3t tirkro] - A} Q1
o] A Asirlet FLA AsiE7t hot spotoll =M, dis F7 F7t
Q]5oigtlo] FAHCE RFofotA B2 o= FAHU T $/d730714)
9 DA 10704)%= hot spotOZ BERER] Qor=d|, 1 o]8L g 7= 9l
Al A o] shdo] iAW, AH e 11 47t A= Ht o5l 3to] o]xstal 3l
ojx] o] B|g] o] H o Tedo] W Fol7] wizelt}. Cold Spot 8X11H|
FH N, 24 AR AL F9, A ek, AR R, AL S
TO = g AlTet o] B ot tid l=ofshdo] iy, e o =
789l Al ol shdo] Wotof 1~27 Fx2 A2 f4to] e AFoltt.

ol

3) ROt T 220

S0} A golet e ot} mhe Jiof the: Bmsl B Aol v
57k obd B9 AR 2 AFPE fob oy gFelsud £8 fobof 4=
theo] 1 6188 AMESITHLY V-4-4). PHE fob 199% BF 3.270247}
et ATt 2 AFTE SFGA ] AHTO|AL fo} A7t He Folet,

Sfsolotel WEsh 2 9] 1031 AL SAT, ST, PHL, Fet ¥
Ave] BT, AT, FATE, ) ST, S B, AR oo, of
9] 1074700 fot 19199 B3 23747+ Qlof A= W ohu] 79 ol wrt

o Azl K|
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J
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FROI7| AtulS ZEat Lo 25t o7

(E V-4-2). 1 % A2 §477F 71 obd ot 19133 387447} ek
7% U 54k 7 fob th ojstelo] 130]A/5t 1 1|%9] fot 2l
7k 247 3139, 492902 T AR A7) 1~2%0] BT B A7) vho]
otofslel WEsh 22 Aow ekt the 8749 g Sob A7} 3%
ol S| HAk ZPHT.39F A BfFE foF A7k 3% dhelck. A
2 §AT, B fot WY Wit 387440 20714 B WY B3 T
67 AR 16~21704 FEE Soulsh] Hom, w3t HA] AX 7 59

E4 oju] WiT} 88%, 65%2 FAH] 12~27%9) SHls] TR ol fof o
X AES7IT0] Wkl Z7]ol AiFolstle] vgo] krht WA i o

shelo] HobwA 9o ol9olx X Ie] HS tiksiAy] BEel Aoz

ST S e,

(B N-4-2) S0t Y 3191 UE 49| 1047 54

I, S0f O | 901 T Sr 9

A8 MEPE [oooinu| qof | mAl | oj=ojste | ot 54 oot ot B
NSEEAl | S4 3.42% 7,290 213,151 28 87.5 38
ZABE | He | 2.00% 313 15,661 1 100.0 32
MEEEA ST 3.12% 3,788| 121,312 11 64.7 29
CHRZSAl | M7 | 3.44% | 14,005 407,331 30 19.1 21
SAEESA T 1.27% 492| 38,619 1 50.0 20
SAEGA | ST 3.93% 10,656 270,815 21 20.8 20
MNESEEA| | A4 3.47% 18,903| 544,873 36 13.0 19
SAESAL | BAF 7.30% 10,399| 142,396 19 24.4 18
NSEEAl | A 3.30% 14,375| 436,028 24 27.0 17
SHEAA g7t 3.85% 11,843 307,232 19 12.3 16

Hot Spot A¥2 =H, F4AHA, o] FAFEo] UTHIH V-4-4, £ V
-4-3). A2 10 ARt &2 AR F7F 2=, 72w AEA 4
Tof Q=olshy "ot won, BARL T4 AFS ALt doke] - A3t
A9l AUl A7} hot spotol] ZIELH, H+= S, -, 877
QJ=ojello] W7l &8 o7 BEXA|HQIth Cold Spotd 539ld A& HS
Al AL A Skt AE GHAL Al S Al @f=ofshol
g T9 ofy 2} JIHSHL = AT 571 83 oF o E EWA|TE 11 F ol=olst

Ve 2 T A= Y AT S 3 3] AlEFRE e AHeR

o] gl F
whe WEsh e g7k 24 olErtn & 4 Ytk
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R
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Cold Spots o =1 Skt
AT
oo™ AT

M=

Lt ROF Oie &fEMIE R SOIXZME XFE

A=l AEAE d Eo|ABAE Y = (E V-4-4)2F 2tk A= 9F 6,600
o7 Al F fote tidez Eole= 7|32 51000 AR AA oy oF
77% sigetet. AA thn] fof o A HlEo] 7HY &2 X A= oF
95%°| 2 F71E& oF 87%°Ith. fof it AlE 9 Hl&2 A= HE
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FROI7| AtulS ZEat Lo 25t o7

(B V-4-4) N2 |0t e SEME I S0[XZMEQ|

SR Th, %

- ~ |0} X2 ofs Q0 X2 MIE
5 el ey o) = HIg (B/A)

| 6,637 5,114 1,623 77.05
MNEEEA| 1,499 1,024 475 68.31
S| 309 239 70 77.35
CHTZSA 420 347 73 82.62
QM| 377 320 57 84.88
EE 243 207 36 85.19
CHEZA| 221 175 46 79.19
SN 172 142 30 82.56
MBEERXIA| 43 41 2 95.35
A= 1,172 1,014 158 86.52
LRSI = 240 161 79 67.08
SHET 247 166 81 67.21
SHET 323 259 64 80.19
HEEHRX | 264 176 88 66.67
HMfd® 205 141 64 68.78
AMET 246 197 55 77.64
ANEE 510 402 108 78.82
HIZEEEXIR| = 146 109 37 74.66
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iy
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I E A, JEAE Y} ZolXBAlE = E3AY
AR ALE T QI A Y, 18]l Aol Wol EAEsk=t|(1¥ V-4-5), +E=
Bt 20.47047F Slok. fot AE 9 ABAETE B2 A9 1022 A9 AE
ST, ti 8, AFAL S A AEL, QA ALt A, A
Mz, A A, A AT &4, foks AE7E 7MY B2 Adae
99787} 1™ A9l 107holl= Bt 807847t Qlo] A=t Wt oiy] 2F 4ufo
siggict. g fof A 2 Eol X AIETE 3 AL Qs AlTtE 24350 A
=, ARF A, WS A9, TA A9 5 fof 7t A2 Folrt. fof 7t
1,000% w|¥kQl o] 243 F 183 g3ith

Hot Spot A9 F 4539 AlT7F FA=gEt, 5394 2 287 5
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Xolt}. o] 449 107H—7L°ﬂ }
24| o} W= o] JUTHE V-4-5). L F H% S=F7F FoF 1978 8571
A2 7F Wt} SHH Sof QG FL T Al
oF AmHEy, Fojio] fof A= 1,173%, BT 54990, AAlE ¢
SoIABAlE = 42 97l 4, 5747t ot olA™ S w2 ot AEI7E s
19 AA] <1+ HiE] 29% vto 27| fizo] 4 3 AsAH 97t &2
Aoz YETE ShH, 7 3t B ot bl ol=ofshio] gltt

gm
i
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se Abstract

A Study on Early Childhood Private Education
Experience and Development

Eunyoung Kim-Ja Yeon Koo-Jiwon Kim+Hyejin Kim
Jae Chul Kim-Jong—Geun Kim-Sook In Cho
Ewha University—Industry Collaboration Foundation

The purpose of this study is to provide foundational data on the
current state of private education during infancy and early childhood,
parents' perceptions and demands regarding private education, and the
impact of early private education experiences on subsequent
development. To achieve this, the following research methods were
employed: literature review analyzing prior research, legal and policy
materials; in-depth analysis of the Korean Children’s Panel Data using
private education experience variables, parental variables, and child
characteristic variables; analysis of assessment results of 72 1st-grade
elementary school students and survey data from their 72 parents;
regional distribution analysis of private education academies, counseling
centers and play therapy centers for young children; survey involving
1,500 mothers with children aged 2, 3, and 5; policy forum; and expert
advisory meetings.

In this study, private education is defined as education conducted
privately at institutions other than kindergartens and childcare centers.
The Early Childhood Education Act regulates private education through
provisions such as regulations on after-school programs and restrictions

on the use of the term "kindergarten,” and specifies policies to respond
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to early childhood private education through the Private Education
Reduction Measures(Ministry of Education, 2023). These measures propose
short-term initiatives, such as the operation of “linking semesters” and
the expansion of customized after-school programs for subjects like
English, arts, and physical education, as well as long-term plans,
including linking early childhood care and education systems, revising
the curriculum for children aged 3 to 5, and establishing new surveys
on private education expenses.

A review of prior studies on the effects of private education during
infancy and early childhood found mixed results. While some studies
reported positive outcomes on cognitive and language development
(Woo, N., Baek, H., & Kim, H., 2005; Ren et al., 2020), others noted
negative effects on socio-emotional development (Kwon, J., 2007; Baek,
H. et al., 2005; Kim, S., 2013). Additionally, research showed that the
effects on development vary depending on the type and number of
concurrent private education (Shi et al., 2022), with some studies
finding no significant effects at all (Lee, K., Kim, S., & Kim, M., 2011;
Lee, K. et al., 2013; Yoon, S. & Kim, J., 2016).

According to the survey results of this study, 65.33% of the
respondents used private education services. Among these, 37.65%
engaged in arts, physical education/ non-academic private education,
32.24% participated in academic private education, and 30.10%
received both. The average weekly frequency of private education was
4.59 times, with sessions occurring almost daily on weekdays and
lasting about 42 minutes each. Families with older children, parents
with higher educational attainment, and families with higher household
incomes were more likely to use additional private education. Urban
children, particularly those in metropolitan areas, participated more in

private education than those in small and mid-sized cities. For
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academic private education, children attended an average of 1.85
academies, while for arts and physical education/ non-academic
private education, they attended an average of 1.36 academies.
High-income families (monthly income above 7 million KRW) were
significantly more likely to enroll their children in both academic and
arts and physical education/non-academic private education. Girls
participated in more arts and physical education/non-academic private
education programs than boys. The starting age for private education
was earlier in households where the mother had a postgraduate degree
and in those attending full-day ECEC services. The first type of private
education children encountered was most commonly physical
education, with boys starting with sports, mathematics, and Korean,
and girls starting with dance, art, and music. Monthly spending on
private education averaged 198,000 KRW, with academic education
costing 163,000 KRW and arts and physical education/non-academic
programs costing 142,000 KRW. Higher household income groups had
significantly higher monthly expenditures on private education. The
average monthly tuition for half-day or longer programs is 1,829,000
KRW, with a standard deviation of 921.25, showing a significant
variation between individual households.

Compared to 2016, participation rates, types, and costs of private
education after kindergarten or childcare have steadily increased.
Physical education remain the most popular type, while participation in
mathematics and science programs continue to grow. The starting age
for private education has gradually decreased, and the costs of
programs and full-day academies have risen over time.

In terms of perceptions regarding private education, parents’ main
purpose for sending their child to private academies was primarily to

support the child’s development and learning. The biggest reason
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parents choose private education academies over kindergartens or
childcare centers is the lower teacher-child ratio and the high-quality
programs offered. Most parents expressed satisfaction with private
education. Among the survey respondents in this study, 79% indicated
their intention to either start or continue private education, with a
stronger inclination to do so as the child's age increased and household
income grew. Regarding private education policies, the demand for
enhancing extracurricular activities in public education decreased
compared to 2016, while the preference for accomodating the demand
for private education through infrastructure development significantly
increased. Regardless of income, parents overwhelmingly preferred
absorbing private education demands through infrastructure development.
Among income groups, those earning less than 3 million KRW preferred
reducing private education, while those with incomes above 7 million
KRW preferred maintaining or boosting private education. The
percentage of respondents who believed that specialized programs or
extracurricular activities could replace private education decreased
compared to the past, and overall, trust in such programs declined.
Families with lower incomes were more likely to believe that specialized
programs could replace private education. Over time, there was a
growing perception that specialized programs or extracurricular
activities were of lower quality compared to private education.

When accomodating private education demands through public
education, parents considered the quality of the program to be the
most important factor. Parents of children attending kindergartens or
half-day services valued program quality the most, while parents of
children attending childcare centers equally prioritized both program
quality and teaching methods suited to the child’s characteristics.

Parents who provided home care for their children placed the most
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importance on developmentally appropriate teaching methods suited to
the child’s characteristics. Across all backgrounds, the most preferred
program for accomodating private education demands in public
education was physical education and sports programs.

The impact of private education during early childhood was examined
in various ways. First, according to the survey results of this study,
children who received both academic and extracurricular private
education had significantly lower scores on behavior problems and
hyperactivity/inattention compared to other groups. However, in detail,
there were almost no differences in early childhood behavioral
characteristics depending on the presence of private education or the
number of private education sessions. The younger the child, the higher
the frequency of parent-child interactions. Additionally, parents of
young children who received private education or more academic
private education had relatively lower frequencies of both parents
jointly engaging in household chores and participating in sports or
physical activities.

To examine the short-term effects of private education experiences
during early childhood, a study was conducted with first-grade elementary
school children and their parents, exploring the relationship between
private education experiences and language ability, problem-solving
skills, executive function, emotional and behavioral characteristics. The
results are as follows: When analyzing the differences in private
education experiences, language ability, problem-solving skills, executive
function, and emotional and behavioral characteristics based on the
children's gender, no significant gender differences were found. An
analysis of the relationship between current and past private education
experiences and the child’'s language development, problem-solving

skills, executive function, and emotional and behavioral development
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showed no significant positive or negative correlations. These results
suggest that private education experiences did not have a positive
effect on language ability, problem-solving skills, or executive function
development.

Meanwhile, the amount of time spent on current private education
and the costs associated with it were not correlated with traits such as
conscientiousness, self-esteem, openness, understanding of others,
social initiative, community awareness, school violence victimization,
lack of concentration, anxiety, learning, or hypersensitivity. However,
children who had participated in physical education private programs
in the past showed higher levels of conscientiousness and understanding
of others. This indicates that experiences in physical education and
dance programs may positively affect conscientiousness and the ability
to understand others. Additionally, children with more experience in
private arts education programs were less likely to have concentration
difficulties, suggesting that arts programs may positively impact
concentration. However, children who had more experience with
academic private education programs showed a negative impact on
their self-esteem, indicating that private education experiences may
have a detrimental effect on emotional development.

When analyzing the impact of children’s private education experiences
on language ability, problem-solving skills, executive function, and
emotional and behavioral characteristics, the amount of time spent on
current private education, private education costs, and the number of
current and past private education programs the child is participating
in did not significantly explain any of these factors.

To examine the medium- and long-term effects of private education
experiences during early childhood, the study utilized data from the

Korea Child Panel to analyze the trends in private education
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experiences, the impact of parental variables on private education, and
the influence of private education on subsequent academic and
socio-emotional development. Hierarchical regression analysis and
latent growth models were applied to verify the independent effects of
private education, controlling for various child and parent variables
such as the child’s intelligence, parental income level, and birth order.
The results showed that private education experiences had some
positive effects on early academic performance and school adaptation,
but the differences were minimal. Furthermore, no significant effects of
private education were found in socio-emotional aspects such as
self-esteem, life satisfaction, and overall happiness. This suggests that
private education alone is unlikely to guarantee long-term academic
achievement or emotional well-being for children. In particular, even
after controlling for various factors such as the child’s IQ, household
income, and parental education level, the independent effect of private
education was found to be small. This suggests that other factors,
beyond private education, may play a more important role in child
development.

The distribution of foreign language academies, counseling and play
therapy centers for young children was examined by region, and the
correlation between the distribution of the two types of institutions
was analyzed. The results showed that early childhood private
education institutions are concentrated in metropolitan cities and the
Seoul metropolitan area, accounting for over 66% of the total, and
generally follow a distribution proportional to the population. On a
district-by-district basis, an average of 34 institutions are distributed
per district, with Gangnam District in Seoul having the highest number
at 277, the largest concentration of private education institutions in the

country. Other areas with high concentrations include autonomous
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districts in metropolitan cities and administrative districts in large
regional cities. Among the foreign language academies for young
children, over 85% of the 956 institutions nationwide are concentrated
in the Seoul metropolitan area and major cities, showing a higher
spatial concentration compared to private education institutions. On
average, 3.8 institutions are distributed per district, with Gangnam
District having 36 institutions, the highest in the country, and the top
10 districts accounting for more than 6.5 times the national average. In
contrast, 121 districts nationwide which account for 48% of all districts,
have no foreign language academies for young children, suggesting that
the concentration of foreign language academies is much higher in
major cities and the metropolitan area compared to the regional
concentration of early childhood private education institutions.
Counseling and play therapy centers for young children are mostly
concentrated in autonomous districts of metropolitan cities, nearby
urban areas, and Jeju Island. On average, 20.4 centers are distributed
per district, with the top 10 districts having an average of 80 centers,
showing about a 4-fold concentration compared to the national
average. To investigate whether regions with many early childhood
private education institutions also have a significantly higher number of
counseling and play therapy centers, a correlation analysis was
conducted. The analysis revealed a slight but statistically significant
positive correlation. Additionally, by constructing the LISA index and
LISA map, the local patterns of spatial autocorrelation were examined.
The results showed that about 11.2% of districts exhibited positive
spatial autocorrelation, indicating that the density distributions of
foreign language academies and counseling and play therapy centers
match in certain districts. However, LISA analysis does not model

causality beyond correlation. Therefore, while the correlation results
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show that the density of both values is high in some districts, this does
not imply that one distribution is the cause or result of the other.

Based on the findings of this study, the current state of private
education for young children can be summarized as follows:

First, despite various government policies on private education, the
participation rate and costs of private education for young children
have continued to increase. Second, due to the characteristics of young
children, the participation rate in extracurricular activities related to
arts and physical education is relatively high, but many also participate
in learning-related private education or extracurricular activities. Third,
the participation in private education, its types, frequency, and costs
vary depending on background factors. Fourth, the purpose of private
education for young children varies: for infants, the focus is on their
interests, while for preschoolers, it is on their aptitudes or talents. Fifth,
there is a gap between parents' perceptions and actual behaviors. While
parents often cite their children's interests or aptitudes as the main
reason for enrolling them in private education, the actual participation
rate in part-time private academies is increasing. Additionally, the
participation rate in learning-focused private education, such as
reading and writing Korean and English, is as high as that for arts and
physical education, indicating a strong interest in learning.

Meanwhile, the effects of private education for young children can be
summarized as follows:

First, studies on the effects of private education during early
childhood have not provided consistent results. Second, positive
outcomes of early childhood private education include improved
learning strategies, increased confidence in interpersonal relationships,
and positive impacts on cognitive and language development. In the

survey of this study, young children who received both learning and
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extracurricular private education had fewer behavioral problems. In the
in-depth analysis of the child panel data, the long-term effects of early
childhood private education were limited, but there were positive
effects on initial academic performance and school adaptation. Third,
negative outcomes of early childhood private education include stress,
inattention, lack of persistence, selfish tendencies, excessive consciousness
about others, and lack of autonomy. Fourth, the positive or negative
effects of early childhood private education were related to the type of
private education. While private education in arts and physical
education was reported to be helpful in social skills development,
private education focused on cognitive training showed negative effects
such as stress and memory impairment. In the child assessment results
of this study, children who had more experience with arts private
education were less likely to experience issues with attention deficits,
while those who had more experience with learning private education
had negative impacts on their self-esteem. Fifth, the negative effects of
early childhood private education were related to the number, frequency,
and duration of private education. When children participated in
multiple private education programs at the same time or the number
and frequency of private education increased, their stress levels rose,
and behavioral problems such as aggression, withdrawal, depression,
and anxiety increased, while their happiness decreased. On the other
hand, longer durations of private education were found to have
negative effects on social-emotional development. Sixth, there were
studies showing that early childhood private education had no
significant effect on school adaptation, interest in school lessons,
understanding of lesson content, or learning attitudes. In the child
assessment results of this study, private education experiences did not

show significant positive or negative relationships with children's
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language development, problem-solving abilities, or executive function.

Based on the above conclusions, the implications for the
establishment of private education policies for young children were
summarized into four points: developing and expanding the distribution
of young children-focused programs, expanding public support to
reduce the gap in private education opportunities, designing policies
based on parental demand, and strengthening education and information

provision for parents.

Keyword: Early Childhood Private Education, Early Childhood Development,
Kindergarten and Childcare Center
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(3% B 9) S45 Z2T2/SHES Hoj O} 20164 VS, 20244
ool %(F)
2ol o o= 39) 98
= e ooEs oS
T= g o AW | an el oms. @)
#H 7 e e
A 2016 78.51 21.49 100.00( 456)| 3.63 5223 4413 ( 358)
2024 86.38 13.62 100.00( 470)| 3.94 19.70  76.35  ( 406)
BA 2016 89.50 10.50  100.00( 657)| 3.91 2534 7075 (588)
2024 94.20 5.80 100.00( 500)| 2.34 7.86 89.81 (1471)

A& 20164 Zik= 20161 22 U9 Atns 2 42ZAZE2Y 2, 2016) HOIEE MEMsI, 20241
| EET HEol| et BEXRAL 20,

2otz 2 o7 £A9 YeoZ HAIGH "HR0F AU & S 22X

(F5 B 10) 45} DT2IH/SWES 20| 0% 2024

el %(3)

£ o (Fofel= 32 88
3k,
= gy o A@ | a2 S oms @
J|E} B
FR| 90.75 925 100.00(1,470)| 322 1147 8531 (1,334)
PNE -
g 89.96  10.04 100.00( 757)| 2.94 1116 8590 ( 681)
o 9158 842 100.00( 713)| 352 1179 8469 ( 653)
) 1.154(1) 0.528(2)
WNIERuE
DA 86.38  13.62 100.00( 470)| 3.94 1970 7635 ( 406)
DI3A 91.40 860 100.00( 500)| 3.50 788 8862 (457)
DI 9420 580 100.00( 500)| 2.34 786  89.81  (471)
) 18.016(2)*** 41.942(4)***
NED M
QXN 94.87 513 100.00( 507)| 3.53 832 8815 (481)
OJ2I0%] 8846  11.54 100.00( 910)| 2.86 1342 8373 ( 805)
BiQIREH 90.57 943 100.00( 53)| 625 1042 8333 ( 48)
X () 15.938(2)*** 9.433(4)
oY z|E5!E
1= 05} 9290  7.10 100.00( 155)| 2.78 1319  84.03 ( 144)
MIOE 90.09 991 100.00( 323)| 4.81 12.03 8316 ( 291)
AEHIHE 90.40 960 100.00( 844)| 2.62 1062 8676 ( 763)
CHErRIE OJAL 91.89 811 100.00( 148)| 3.68 1324 83.09 ( 136)
X(af) 1.373(3) 5.069(6)
OfHX| |Z5t
nENE! 91.19 881 100.00( 227)| 290 1401 83.09 (207
MEOE 90.91 9.09 100.00( 286)| 3.85 923 8692 (260
AEHHE 90.77 923 100.00( 780)| 2.68 11.16 86.16  ( 708)
CHErE OJAH 90.32  9.68 100.00( 155)| 5.71 15.00 7929  ( 140)
X () 0.083(3) 8.293(6)
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2o of ool 49 /8
= s ey B
T= g om AW | as WL ams @
== == J|E BE
SHH0| OiF
Q0| 88.64  11.36 100.00( 493)| 2.97 1259 8444 ( 437)
SHH0| 91.87 813 100.00( 972)| 336 1097 8567 (8¢W)
0IFe 80.00 20.00 100.00( 5)| 0.00 000 100.00 ( 4
X @) 4.759(2)(b) 1.542(4)(b)
XY 72
THEA| 93.01 699 100.00( 558)| 328  11.95 8478 (519
ZEATA| 90.22 978 100.00( 675)| 3.45  11.33 8522 ( 609)
=l 86.92 13.08 100.00( 237)| 243  10.68 86.89  ( 206)
f(df) 7.762(2)% 0.808(4)
7
300Dr oot 89.43 1057 100.00( 123)| 5.45 7.27 8727 (110
300 O[A~5002HM| 89.70  10.30 100.00( 534)| 3.13  13.78  83.09  ( 479)
500 O[A~7009H| 90.22  9.78  100.00( 501)| 2.65  11.50 85.84 ( 452)
7002+ O 93.91 6.09  100.00( 312)| 3.41 922 8737 (29)
X(df) 4.835(3) 7.900(6)
FUY EAEY AR, J|UMIE ZAS SF5HK| Rote UM SECH E2 0| 20% O4), ()2t
SA0) 2715
Mz 2 SE2 OoU HYe 20248 TSR0 NS 3 SHET M0 Et HRXA, 2R
" p (.05 " p{.001.
(58 B 11) EMsl D2T7H/EHEE 7134 2016 VS, 20244
=Rl (F), M
siE g Oiixls 7|E} |
=@ B e Bl e Bl e B
T =omxp| T = omxp| T = omxp | T = mRt
2016 |( 171)| 1.561 0.76 |( 345)| 2.08 0.86| - - [(358)|2.72 1.22
2M| | 2024 |( 326)| 1.55 0.84 |( 388)|1.98 0.83 [(111)| 1.42 0.65 |( 406)| 3.52 1.74
¢ -0.52 1.63 - ~7.40%**
2016 |( 439)|2.03 1.03 |( 565)[2.33 0.98| - | - - |(588)|3.76 1.65
BM| | 2024 |( 434)|2.65 1.43 |( 455)|2.07 0.86 |(265)| 1.55 0.79 |( 471)| 5.32 2.52
¢ —7.34xxx 4 50#* - ~11.65%**
X 20161 Zif= 20169 22 CHAI0] AtS 2 MEZANZSY 9|, 2016) HOES MEM5IHT, 20244
ZI= = o7 430 UROR AE FEQ0f DS U SHBE A0 et AREAF, Zk)
™ p(.001.

277



RO Atddg &

34]!_|-

EELY

(82 B 12) S48 D2OY/SHS T34 20244

=l (),

sk B OMis &3 7|Et x|
s @ B2 | @ B o @B oo | @[ o
FF| (1334)[ 1.96  1.40 |(1334)| 1.98 0.94 |(1334)| 0.70 0.92 |(1334)| 4.64 2.37
PN
= (681)] 1.95 1.39 |( 681) 1.95 0.92 |( 681)| 0.70 0.90 |( 681)| 4.60 2.27
0f (653)] 1.97 1.43 |( 653)| 2.02 0.96 |( 653)[ 0.70 0.94 |( 653)| 4.68 2.47
t -0.2 -1.4 0.0 -0.6
WNERUE]
DI2A| ( 406)| 1.24° 0.97 |( 406)| 1.89 0.91 |( 406)[0.39° 0.72 |( 406)|3.52° 1.74
D134 ( 457)[2.11° 1.32 |( 457)| 2.04 0.98 |( 457)[0.79° 0.96 |( 457)|4.93° 2.35
IS (471)| 2.44° 1.55 |( 471) 2.00 0.92 |( 471)|0.87° 0.97 |( 471)|5.32° 2.52
F 118.3%**(w) 2.9(w) 43.9%%%(w) 94. 7%*%(w)
PNEDVCM,
[=pLt (481)[2.30° 1.43 |( 481)| 2.02 0.96 |( 481)[0.89° 1.02 |( 481)|5.21* 2.48
of=lo (1805)1.73° 1.31|( 805)| 1.97 0.92 |( 805)|0.60° 0.84 |( 805)|4.30° 2.18
Elely ST ( 48)2.38 1.86|( 48)[ 1.73 1.03 |( 48)[0.54° 0.80 |( 48)| 4.65 3.12
F 26.5%**(w) 2.3(w) 14.4%%%(w) 22.3%*%(w)
OftiL| 25512
1ZE 05t (144)| 2.03 1.44 |( 144) 1.99 0.94 |( 144)[0.92° 1.02 |( 144)| 4.94 2.63
MEHE (291)| 1.96 1.39 |( 291)| 1.96 1.01 |( 291)| 0.74 0.97 |( 291)| 4.66 2.45
AER|HE (763)| 1.96 1.39 |( 763)| 2.00 0.91 |( 763)[0.65° 0.87 |( 763)| 4.60 2.27
CHSHIZ o4 [( 136)] 1.93 1.49 |( 136)[ 1.91 0.93 |( 136)[ 0.66 0.94 |( 136)| 4.51 2.42
F 0.1 0.4 3.7* 1.0
OfHHX| ZiEsty
TZ 0[5} ( 207)| 1.98 1.49 |( 207) 2.00 0.97 |( 207)| 0.84 0.99 |( 207)| 4.82 2.59
H2HE ( 260)| 2.10 1.50 |( 260)| 1.98 0.97 |( 260)[ 0.72 0.93 |( 260)| 4.81 2.52
AEHIHE (708)| 1.92 1.34 |( 708)| 1.96 0.91 |( 708)| 0.65 0.88 |( 708)| 4.52 2.22
CHSHAE O[AF  |( 140)[ 1.86 1.44 |( 140)| 2.03 0.99 |( 140)| 0.66 1.02 |( 140)| 4.55 2.45
F 1.3(a) 0.3 24 1.5(a)
50| O
Q0| (437)[ 1.93 1.39 |( 437)| 1.98 0.91 |( 437)| 0.66 0.88 |( 437)| 457 2.33
2HHO| (1893)] 1.98 1.41 |(893)| 1.98 0.95 |( 893)| 0.71 0.94 |( 893)| 4.67 2.38
BIE ( 4250 1.29(( H[200 1.41|( 4)]1.00 082 4550 3.11
F 0.5 0.0 0.7 0.5
XS =
w=I\ (519)] 1.99 1.47 |( 519) 2.01 0.97 |( 519) 0.71 0.95 |( 519)| 470 2.52
EIN=IN (609)| 1.96 1.37 |( 609)| 1.93 0.91 |( 609) 0.65 0.88 |( 609)| 4.54 2.26
=Tl (206)| 1.91 1.35 |( 206)| 2.05 0.94 |( 206)| 0.82 0.96 |( 206)| 4.78 2.29
F 0.2 1.6 25 1.0
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= = = = =
= @ |2 52 @ (e ot @2 35| @ | i
IfAs
3002 Ojgt (110)[ 210 1.43 |( 110)| 1.80 0.85 |( 110)| 0.77 0.90 |( 110)| 4.67 2.32
300 OJA~BO0THA|( 479)| 1.94 1.42 |( 479)| 2.00 0.95 |( 479)| 0.73 0.95 |( 479)| 4.67 2.46
500 O|4~7002H|( 452)| 1.94 1.43 |( 452)| 2.04 0.93 |( 452)| 0.63 0.86 |( 452)| 4.62 2.30
7002 OfA¢ (1293)[ 1.97 1.34|( 293)] 1.92 0.95 |( 293)| 0.72 0.97 |( 293)| 4.61 2.34
F 0.4 2.4 1.2 0.1
7 1) FEAROI S0 1 28 50X e 29, 4% Welch ANOVA ZES 28617, (Wt 7/t
2) 1 SRSl 39, Swit iy SuE SR Bol 29, (900 SAY BIE
Xz = STS Ofp Tl 20043 U0 S U SHES A0l Uet S2EA, 20
" p (.05 " p(.001.
(22 B 13) S43 D2IW/SHES T 20244
Gel (@), )
(ory s mar | IO IS 1 opopg e | (romory wm
s 5z L BE 5z FES
@ |32 A @ w2 Bt @ Bl@|me
HA| (1181)] 2.22  1.29 |(1281)| 2.06 0.87 |(606) | 1.564 0.76 |(1334)| 4.64 2.37
FEREE
= (605)[ 2.20 1.27 |( 655) 2.02 0.85 [(313)| 1.62 0.73 |( 681)| 4.60 2.27
o (576)[ 2.23 1.31 |( 626)| 2.10 0.88 [(293)| 1.55 0.79 |( 653)| 4.68 2.47
t -0.4 -1.6 -0.5 -0.6
L
TI2A| (1326)|1.655° 0.84 |( 388)| 1.98° 0.83 |(111)| 1.42 0.65 |( 406)|3.52° 1.74
QI3A| (1421)[2.29° 1.21 |( 438)|2.13° 0.90 |(230)| 1.57 0.77 |( 457)|4.93° 2.35
CI5A| (434)[2.65° 1.43 |( 455)| 2.07 0.86 [(265)| 1.55 0.79 |( 471)[5.32* 2.52
F 103.1%%*(w) 3.2%(w) 1.9(w) 94.7%%*(w)
ERTET:
XA (1441)[2.51° 1.30 |( 457)]2.13° 0.86 |(261)|1.63* 0.84 |( 481)[5.21° 2.48
0{2I0|R! ( 697)[2.00° 1.20 |( 779)| 2.03 0.86 |(326)|1.47° 0.69 |( 805)|4.30° 2.18
grxska ( 43)[2.65° 1.77 |( 45)[1.84° 0.95|( 19)|1.37 068 |( 48)|4.65 3.12
F 23.0%**(w) 3.3* 3.6%(w) 22.3%%%(w)
CEmEE=E
1= 0lst (1125)] 2.34 1.29(( 139)] 2.06 0.88 |( 80)| 1.65 0.81 |( 144)| 4.94 2.63
H2OE (1256)[ 2.23 1.27 |( 274)] 2.08 0.91 |(134)| 1.60 0.81 |( 291)| 4.66 2.45
4EANE (682)] 219 1.29 |( 738)| 2.06 0.85 |(335)| 1.48 0.72 |( 763)| 4.60 2.27
CHEHYE O (1118)] 2.23 1.37 |( 130)] 2.00 0.85 [( 57)| 1.58 0.80 |( 136)| 4.51 2.42
F 0.5 0.3 1.5(w) 1.0
O 3
= 0I5t (1178)] 2.30 1.35 |( 200)| 2.07 0.91 |(108)| 1.617 0.80 |( 207)| 4.82 2.59
._._EH-‘- (1236)] 2.31 1.41 |( 248)| 2.08 0.89 [(122)| 1.54 0.75 |( 260)| 4.81 2.52
AAK|CHE (1629)] 216 1.22 |( 682) 2.03 0.84 ((312)| 1.48 0.73 |( 708)| 4.52 2.22
CHSHAZE o)At (1119)[2.19 1.30|( 132)] 2.15 0.88 |( 52)| 1.77 0.90 |( 140)| 4.55 2.45
F 1.1(w) 0.8 2.6 1.5(a)
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RO Atds At LEof 2 A7

(ory s mar | MO OIS 1 opopy e | (1omory
T BE o EE BE FES
@ |32 B @ e B @ e BEl@|me B
0] 0
2Q|H0| (1382)[2.20 1.27 |( 420)| 2.06 0.83 [(195)| 1.48 0.73 |( 437)| 457 2.33
SHHO| (1795)[ 2.22 1.30 |( 857) 2.06 0.88 |(408)| 1.56 0.77 |( 893)| 4.67 2.38
ol ( 4250 1.29|( 4)]200 1.41{( 3)|1.33 058 4)|550 3.1
F 0.1 0.0(w) 0.9 0.5
PNE: ]
CHEA| (457)[ 2.26 1.36 |( 500)| 2.08 0.90 [(233)| 1.57 0.80 |( 519)| 470 2.52
SATA| ( 540)[ 2.21 1.24 |( 583)| 2.02 0.83 |(265)| 1.50 0.72 |( 609)| 4.54 2.26
=il (184)[ 2.14 1.24|( 198) 2.13 0.86 |(108)| 1.56 0.78 |( 206)| 4.78 2.29
F 0.5(w) 1.6(w) 0.6 1.0
JAS
3002 0|2t (1102)[ 2.26 1.35|( 103)| 1.92 0.74 [( 58)| 1.47 0.71|( 110)| 4.67 2.32
300 OJA~BO0ZHA|( 413)| 2.25 1.28 |( 460)| 2.08 0.88 |(225)| 1.565 0.81 |( 479)| 4.67 2.46
500 O|A4~7002H¥|( 400)| 2.20 1.32|( 437)] 2.11 0.87 |(193)| 1.48 0.68 |( 452)| 4.62 2.30
7002 OfA (1266)] 2.17 1.25|( 281)] 2.00 0.88 |(130)| 1.63 0.81 |( 293)| 4.61 2.34
F 0.

3 2.1(w) 1.2(w) 0.1
1) FEAZOIN SEM 718 X718 S50IK| 2E 42, ¥= Welch ANOVA a§° éﬁam, (W)t 5|3
2) t/F SAZQ AR, SEM 1Y a% ZZ51K| 5
Az 2 8%.*8 0L CHAQl 20244 TEK0t
T p (.05 " p.001.

w2
Mg o s e tHor g=xt, 2

(H2 T 14) & Ty EHEE H|2: 20164 VS. 20244
el %(E), MA

2ot 24 46 6-8 80

= = A m. ITXT5

2016 | 922 978 24.02 2542 16.48 15.08 |100.00( 358)[46.33 34.78
2M | 2024 | 581 11.62 11.62 14.65 1540 40.91 |100.00( 396)[69.78 48.97
t —7.66%**
2016 | 3435 544 17.01 17.69 1276 12.76 |100.00( 588)|37.76 40.25
5M | 2024 | 2656 7.81 1138 9.60 7.59 37.05 |100.00( 448)[60.31 59.96

t —7.05%**

X=: 2016d 2=
2otz 2 o7 +AQ YHOZ HAIG THR0F AU I SEAS HEjO| TEH HEEA

™ p 007,

e,

2016 22 THato] Mug 23 MEXAKZ2Y 2|, 2016) HOHE M2M6IAL, 20244
A b zn
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Ju

§7:“EFO-|| E7|ol_

A= 2 gge

“p (.05

OT{L| CHAMO| 2024 THRLOF AWS
" p (.001.

(F5 E 15) ¥ Bz SEIT HIZ: 20244
Tl %(F), M2
20t 2-4 46 6~8 8P .
7 o AR IS om om op | @) | m2 mzm
A 16.64 9.18 1065 11.74 10.58 41.21 |100.00(1,286)| 66.98 56.23
WERSE
= 16.16 869 915 1265 12.35 41.01 | 100.00( 656) | 68.78 56.86
o 1714 968 1222 1079 873 41.43 [100.00( 630) |65.11 5555
X (it 8.323(5) 1.2
WERGE]
SR 581 11.62 11.62 14.65 1540 40.91 | 100.00( 396) |69.78° 48.97
L3N 1629 837 905 1131 928 4570 |100.00( 442) |71.23° 57.87
5| 2656 7.81 1138 960 7.59 37.05|100.00( 448) |60.31° 59.96
Xaf)F 81.817(10)*** 4.6%(w)
IWEDVH
x| 2827 728 1310 1019 7.28 33.89 | 100.00( 481) | 55.29 56.78
RIS 969 1031 919 12.67 1255 4559 | 100.00( 805) | 73.96 54.75
Xafyt 89.321(5)*** -5.8***
oloiL| ZE5
1= ofst 1958 1049 1329 1259 490 39.16 | 100.00( 143) | 63.00 57.84
MRS 1649 877 1123 1333 912 41.05 [ 100.00( 285) | 69.35 59.83
AARCHE 1683 9.03 999 1135 1218 40.63 |100.00( 731) |66.38 55.03
CHSIZ Ol 1260 945 1024 945 11.02 47.24 [100.00( 127) | 69.59 53.08
X(AfYF 13.119(15a) 0.5
OHﬂII ESES I
= ol5t 1814 980 1275 833 931 41.67 [100.00( 204) | 68.20 60.90
E—ErEH§ 1858 870 870 1383 949 40.71 [100.00( 253) | 67.20 57.16
AARCHE 1567 893 1054 1201 1157 41.29 [100.00( 683) | 66.87 54.75
NEETENP 1496 1024 11.02 1260 11.02 40.16 | 100.00( 127) | 64.92 54.17
X(di)/F 7.888(15) 0.1
0| KR
Qo] 21.09 924 1209 1019 924 3815 |100.00( 422) [60.91° 55.25
ST 1453 919 1000 1244 11.28 42.56 |100.00( 860) |69.80° 56.53
o[k 000 000 000 2500 000 75.00|100.00( 4)|100.50 42.50
X(at)F 15.734(10)(b) 4.3%
R =]
CHEA 1449 10.00 918 13.67 13.27 39.39 |100.00( 490) | 67.09 54.75
EALA] 1400 944 1231 1012 911 4503 |100.00( 593) |70.45° 56.51
= 2056 640 936 11.82 837 34.48|100.00( 203) [56.57° 57.87
X(yF 42.255(10)*** 4.6*
7 =
30028 Dt 16.67 7.41 1019 12.04 10.19 43.52 |100.00( 108) | 63.25 48.44
300 O]A5002H 20.46 9.07 11.18 970 9.70 39.87 | 100.00( 474) | 64.37 57.66
500 O]A~7002t 1556 9.38 10.07 12.36 12.59 40.05 | 100.00( 437) | 68.40 57.62
7008k OfAt 1161 974 1086 1423 899 4457 [100.00( 267) | 70.78 54.21
X (abyF 16.429(15) 1.0
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