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ABSTRACT

Effect Study of Color and Aroma Stimuli

on Changes of Brain Waves

Seok Hee Won
Advisor: Prof. Yun Gap Gyoon, Ph.D.
Color Therapy, Graduate School of Design,

Chosun University

Referred to the use of color and aroma as a counseling technique in
psychological counseling, this study intended to find out how color and
aroma affect human mind and body through the analysis of changes by
brain waves according to color stimuli alone and color & aroma
combined stimuli.

First, the subjects of this study are (1) Can color stimuli affect
changes of brain waves? and (2) Is there any difference in brain waves
between the ones by color & aroma combined stimuli and the ones by
color stimuli alone? Thus, this study compared brain waves before
applied by stimuli with the ones after applied by stimuli.

The study was conducted of a total of 45 subjects, which are students

in their ages of 14 - 19 in middle schools and high schools located in
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Okpo-dong, G city of 15 students assigned to the group of color stimuli
alone experiments, 15 students assigned to the group of color & aroma
combined stimuli experiments, and 15 students assigned to the control
group.

In order to find out changes of brain waves, this study used brain
wave measuring band used in the Panaxtos and color stimuli were
applied by Mandala Coloring. Aroma was played by stimuli through the
sense of smell with a diffuser mixed with basil, rosemary and jasmine.

For the methods of this study, after the preliminary measuring of
brain waves, the Group #1 was measured of their brain waves again
after Mandala Coloring to find out the changes, and the Group #2 was
measured of their brain waves again after given stimuli to brain nerves
through the sense of smell by a diffuser combined with Mandala
Coloring to find out the changes. Also the Control Group was measured
of their brain waves again after the 20 minutes rest from the
preliminary brain wave measuring to find out the changes.

The summary of this study can be presented as below by the
statistical analysis through the results from brain wave measurement:

As the results of the first subject presented in this study about
whether or not colors could affect brain waves, it showed a significant
result from color stimuli in the changes of three brain waves, which are
Delta, Alpha and SMR, as the test statistics of the group of color stimuli
alone and the control group.

As the results of the second subject presented in this study about the
difference in brain waves between the ones by color & aroma combined
stimuli and the ones by color stimuli alone, it showed a significant result
by decreased Alpha brain waves in the left hemisphere at that time of
color & aroma combined stimuli than the ones at that time of color

stimuli alone as the test statistics of the group of color stimuli alone

_7_
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and another group of color & aroma combined stimuli.

As the results from this study, it proved the wusefulness of color
psychological counseling through the effect of color stimuli on brain
waves to give psychological stability, and also proved that those aromas
of basil, rosemary and jasmine as essential oils used in this study are
playing useful for counseling based on psychological problems such as
depression, insomnia and lethargy being occurred as the dominance of
Alpha brain waves in the left hemisphere.

This author hopes that in the course of future psychological
counseling, the therapy using color and aroma can be activated more
for much more effective counseling and also hopes to result in more
studies so that the therapy of color and aroma can be a theory of

psychological counseling, not a part of alternative medicine.

Key words: Color; Aroma; Brain waves; Psychological Counselling
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A7 A

A A2 U MR} of2uobE ZAlo]| AF=o| kmpbo]] ojm st Fuprt

# Age A
UEhtErte Basts Sao] ok AR 213 AT, Mxjgolzot APZ, Ox
2 A dEzol Wn A, 32 Sgstel oheu 2o An RAAIL U

o},

<@Z x)it 3D AMEY - T WE My>

<9EZ «iu} 3D AMEg - YO GHE Ma>

<@I% w|m} opo|2jm=> <22&% 4int gtojaej=>

[ <o c0% NS <o 27
Theta 24.64% Theta 24.86%
BEHEN 12.69% 13.20%
SMR  6.69%
[~

[(2-27] ¥t 574 3D ~HEy} mpo] I
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mpo] Tefjmo] :upd Percentages Coding s Th&af o}

1) AR A= AT
H Lo BF = ™ (%) A= = (%)
Zf | = Z=| 2=
1 Delta 46.520 43.290 53.270 44.45
2 Delta 46.07 51.15 58.16 56.51
3 Delta 43.34 42.08 45.83 46.77
4 Delta 38.05 34.62 39.36 34.91
5 Delta 56.97 54.56 50.32 50.47
6 Delta 55.84 54.75 46.88 4599
7 Delta 37.85 39.65 45.09 44.09
8 Delta 51.57 51.57 43.6 46.93
9 Delta 54.97 55.42 39.77 38.24
10 Delta 56.23 54.89 52.23 48.27
11 Delta 48.6 46.27 43.33 41.41
12 Delta 50.41 49.57 47.29 47.05
13 Delta 52.56 51.12 51.98 55.45
14 Delta 49.59 49.82 48.43 44
15 Delta 51.49 50.58 4576 4417
[H9]-1 MR] A= ZHgFLet 28¥H L Deltad}l Percentage

EE Lo FF A= H (%) A= = (%)
e 2k Ehk] P
1 Theta 29.26 28.09 27.61 28.74
2 Theta 30.46 27.75 56.51 24.56
3 Theta 22.36 25.05 27.94 28.69
4 Theta 27.21 2842 27.79 28.57
5 Theta 26.82 25.88 28.04 28.16
6 Theta 26.62 10.04 29.87 30.82
7 Theta 28.08 29.81 25.13 26.21
8 Theta 28.9 28.87 27.56 26.35
9 Theta 22.9 23.8 28.67 30.2
10 Theta 27.43 27 29.07 28.32
11 Theta 24.64 24.86 24.95 25.6
12 Theta 24.08 25.23 28.46 28.57
13 Theta 25.64 25.04 25.91 24.32
14 Theta 29.24 28.92 24.01 25.36
15 Theta 30 28.68 31.03 31.93

[H9]-2 MR} A= FPELe} QUH L Thetad} Percentage
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G Lot BF =2 A (%) X2 2 (%)
NS 2k e k|
1 Alpha 13.4 15.89 10.41 14.67
2 Alpha 11.83 10.36 25.2 9.32
3 Alpha 12.59 13.01 12.25 11.22
4 Alpha 19.09 21.17 17.19 18.5
5 Alpha 848 9.68 11.38 11.18
6 Alpha 9.27 4.69 12.29 12.33
7 Alpha 14.41 13.65 13.75 14.65
8 Alpha 10.39 10.4 15.01 13.9
9 Alpha 11.77 11.24 18.24 18.8
10 Alpha 8.69 8.59 9.78 11.46
11 Alpha 12.69 13.2 14.46 14.65
12 Alpha 12.53 14.35 11.72 11.74
13 Alpha 10.6 10.81 11.53 10.33
14 Alpha 11.5 11.75 13.38 15.41
15 Alpha 9.83 10.81 12.5 13.19
[#9]-3 MR} A}= ZpgELel 8T Alpha 3t Percentage
HS Lo 58 =2 A (%) 3 2 (%)
NS k| E 2k
1 SMR 5.35 6.14 4.46 6.18
2 SMR 5.78 5.34 8.53 4.84
3 SMR 943 8.73 6.97 6.46
4 SMR 7.81 7.96 7.57 9.4
5 SMR 3.88 487 5.28 5.35
6 SMR 434 2.85 5.64 5.8
7 SMR 7.86 7.13 7 6.7
8 SMR 4.87 4.86 6.54 6.11
9 SMR 478 4.62 6.56 3.36
10 SMR 3.76 4.59 4.29 5.46
11 SMR 6.69 74 8.07 8.54
12 SMR 557 526 6.42 6.79
13 SMR 56 3.35 5.25 491
14 SMR 5.32 518 6.73 7.08
15 SMR 4.23 5.08 5.06 5

[#9]-4 M} A}= ZpgbLel 8T Alpha 3 Percentage
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Hz LI ZF A= & (%) A= 2 (%)
Etil Rk Etel Rk
1 Beta L 3.72 4.48 2.89 4.21
2 Beta L 3.75 6.62 2.75 3.23
3 Beta L 7.64 6.99 4.61 449
4 Beta L 54 5.65 5.63 6.08
5 Beta L 2.67 3.41 345 34
6 Beta L 2.74 1.26 3.64 3.55
7 Beta L 6.9 6.08 5.53 5.18
8 Beta L 3.08 3.08 4.68 4.56
9 Beta L 3.57 3.36 4.66 452
10 Beta L 2.63 3.15 3.22 4.26
11 Beta L 4.85 5.52 6.25 6.57
12 Beta L 4.7 3.82 417 418
13 Beta L 3.84 4.54 3.63 342
14 Beta L 3.1 3.08 5.06 5.46
15 Beta L 3.09 3.37 3.98 4

[#9]-5 AR A= zPgFLel QUL Beta L 3} Percentage

Hz L &/ A= (%) A= 2 (%)
Ztil L Etel R Ll
1 Beta H 1.75 2.1 1.37 1.75
2 Beta H 2.1 1.78 1.3 1.53
3 Beta H 4.64 414 2.39 2.34
4 Beta H 244 2.18 2.46 2.54
5 Beta H 1.19 1.6 1.53 1.44
6 Beta H 1.19 1.68 15
7 Beta H 49 3.67 3.5 3.17
8 Beta H 1.2 1.22 243 2.15
9 Beta H 2.01 1.56 2.1 2.05
10 Beta H 1.27 1.77 142 2.23
11 Beta H 2.52 2.75 2.94 3.23
12 Beta H 2.71 1.77 1.94 1.97
13 Beta H 1.77 2.14 1.7 1.58
14 Beta H 1.25 1.25 2.38 2.68
15 Beta H 1.36 1.48 1.67 1.71

[E9]-6 MR A= ZPHUELQ} QUL Beta H 3 Percentage
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i Lo FF A= (%) A= = (%)
e S e S
1 Delta 48.030 45.640 39.480 39.26
2 Delta 48.4 48.56 51.27 5.69
3 Delta 39.63 38.79 52.09 33.24
4 Delta 56.48 52.79 53.98 51.83
5 Delta 37.85 36.2 39.32 36.41
6 Delta 49.57 43.84 55.68 55.14
7 Delta 51.18 49.45 55.1 55.33
8 Delta 48.4 46.89 52.63 5043
9 Delta 54.87 53.29 53.79 53.84
10 Delta 57.91 55.76 53.87 55.14
11 Delta 48.73 42.46 45.08 42.33
12 Delta 52.5 52.05 57.91 55.76
13 Delta 45.11 45.55 43.36 41.24
14 Delta 45.45 45.95 38.7 44.14
15 Delta 48.57 48.47 51.14 50.55

[£10]-1 MR&ot=20} A= FHETLQ} Q8L Delta 3 Percentage

HS Lo FF A= H (%) A= =2 (%)
S S Ek| S
1 Theta 28.32 27.88 30.05 279
2 Theta 29.18 27.62 26.01 25.98
3 Theta 28.73 27.51 28.68 34.83
4 Theta 25.54 26.35 27.14 29.09
5 Theta 29.13 29.78 31.49 32.25
6 Theta 25.6 24.93 25.44 24.8
7 Theta 28.49 28.41 25.77 25.84
8 Theta 27.79 25.25 27.17 26.86
9 Theta 27.92 27.42 26.79 27.04
10 Theta 26.05 26.83 25.15 25.95
11 Theta 28.6 12.19 30.87 29.86
12 Theta 29.73 29.95 26.05 26.83
13 Theta 29.19 27.51 29.14 29.39
14 Theta 30.89 30.53 28.76 28.32
15 Theta 27.8 28.17 27.36 25.71

[£10]-2 AMAj&otz0} A= APE Lo} QUHL Delta 3} Percentage
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Mz Lo FF A= H (%) A= = (%)
E k| 7 S S
1 Alpha 12 12.42 14.15 15.79
2 Alpha 11.56 12.14 11.19 10.23
3 Alpha 15.54 16.46 7.36 1347
4 Alpha 9.09 10.45 9.47 10.15
5 Alpha 20.46 21.02 17.7 19.59
6 Alpha 12.88 15.58 9.8 10.37
7 Alpha 11.9 13.39 10.95 10.97
8 Alpha 11.4 12.52 10.62 11.2
9 Alpha 9.32 10.16 10.5 10.14
10 Alpha 7.86 8.42 9.84 9.11
11 Alpha 10.84 7.57 12.12 12.67
12 Alpha 9.43 9.92 7.86 8.42
13 Alpha 12.83 12.97 14.63 15.52
14 Alpha 13.34 14.35 18.99 17.06
15 Alpha 11.11 10.78 10.83 10.87

[710]-3 ARj&ot =0t A= ApH Lo} Ukl Alpha 3} Percentage

s Lo FF A= H (%) A= = (%)
Bt 2k At 2k
1 SMR 5.52 6.56 7.59 8.31
2 SMR 5.48 6.18 6.05 5.91
3 SMR 7.99 8.6 4.69 10.96
4 SMR 4.56 4.97 4.63 4.53
5 SMR 5.94 6.11 5.97 5.66
6 SMR 6.26 7.98 4.29 5.06
7 SMR 4.16 4.32 4.21 3.94
8 SMR 5.85 7.13 4.88 5.66
9 SMR 4.06 4.65 4.5 4.51
10 SMR 4.09 4.51 5.56 5.01
11 SMR 543 5.51 5.81 7.57
12 SMR 434 4.11 4.09 4.51
13 SMR 6.15 6.68 6.26 6.72
14 SMR 5.17 4.72 6.71 5.24
15 SMR 5.75 5.55 5.13 5.76

[£10]-4 MAj&ot=0t A= Ak Lot QUL SMR 3} Percentage
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Ho o TR A= H (%) A5 = (%)
Al 2=l At 2
1 Beta L 4.1 5.06 5.61 5.87
2 Beta L 3.82 3.84 3.87 4.16
3 Beta L 5.52 5.88 4.5 4.06
4 Beta L 2.96 372 33 3.1
5 Beta L 4.65 4.87 3.93 434
6 Beta L 3.82 53 33 3.13
7 Beta L 2.96 3.06 275 2.68
8 Beta L 4.28 5.37 3.28 3.99
9 Beta L 2.58 3.16 3.07 3.14
10 Beta L 2.81 3.09 3.95 3.34
11 Beta L 4.16 3.23 4.2 5.1
12 Beta L 2.76 273 2.81 3.09
13 Beta L 4.47 4.73 4.53 4.69
14 Beta L 361 3.08 4.67 375
15 Beta L 4.16 4.28 3.68 4.6

[E10]-5 ARj&ot =0t A= ApH Lo} QUHL Beta L 3} Percentage

s Lo FF A= H (%) A= = (%)
Eftr| 2k At 2k
1 Beta H 2.03 2.44 3.12 2.88
2 Beta H 1.56 1.65 1.62 2.03
3 Beta H 2.59 2.77 2.68 3.44
4 Beta H 1.36 1.72 1.48 1.3
5 Beta H 1.98 2.02 1.58 1.76
6 Beta H 1.88 2.37 1.49 1.51
7 Beta H 1.31 1.37 1.21 1.24
8 Beta H 2.29 2.84 1.42 1.86
9 Beta H 1.26 1.32 1.35 1.33
10 Beta H 1.28 1.39 1.62 1.45
11 Beta H 2.24 3.23 1.92 2.46
12 Beta H 1.24 1.24 1.28 1.39
13 Beta H 2.24 2.57 2.08 243
14 Beta H 1.55 1.39 2.17 1.49
15 Beta H 2.6 2.75 1.86 2.5

[£10]-6 AMRj&ot=Z0} A= FHHLQ} Q8L Beta HI} Percentage
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3) =+

Ho LI Z&F A= (%) A= 2 (%)
Zf | = ZH=| =
1 Delta 53.65 54.92 51.87 50.69
2 Delta 50.76 52.25 48.87 53.75
3 Delta 51.29 46.66 53.65 55.42
4 Delta 43,53 41.2 50.26 50.16
5 Delta 48.11 43.93 499 50.46
6 Delta 55.07 55.23 56.96 55.34
7 Delta 47.8 46.98 4774 46.12
8 Delta 50.01 52.88 534 50.16
9 Delta 48.36 51.01 37.38 4392
10 Delta 441 43.91 53.65 54.92
11 Delta 49.88 51.91 47.84 47.66
12 Delta 50.62 50.92 52.08 51.89
13 Delta 50.3 49.21 55.85 52.87
14 Delta 53.13 58.82 53.39 53.68
15 Delta 49.46 47.44 55.14 53.93

[E11]-1 &2 ALt L9 Deltal} Percentage

oS [ Wu 25 = E % = 5 %)
Zf | = Z| 2=
1 Theta 29.80 28.41 27.07 26.73
2 Theta 26.56 26.42 27.85 26.35
3 Theta 29.58 31.41 30.26 28.62
4 Theta 2841 27.57 26.79 26.88
5 Theta 28.18 28.12 27.58 25.72
6 Theta 27.18 28.25 26.6 26.67
7 Theta 30.58 30.1 28.8 3143
8 Theta 27.58 23.1 24.45 23.57
9 Theta 24.74 2417 24.48 26.58
10 Theta 25.63 26.65 29.8 28.41
11 Theta 28.93 26.35 28.81 30.07
12 Theta 25.35 25.35 24.92 24.33
13 Theta 27.46 26.2 27.34 283
14 Theta 28.09 24.21 27.56 27.79
15 Theta 28.09 27.8 26.07 23.88
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&g o BF A= (%) A= = (%)
Ztil Rkl Etel Rkl
1 Alpha 8.51 8.91 10.77 11.79
2 Alpha 11.85 11.74 12.38 10.8
3 Alpha 10.32 11.82 8.65 8.46
4 Alpha 15.06 16.16 1390 13.31
5 Alpha 11.99 13.61 10.37 10.92
6 Alpha 942 8.89 9.13 9.94
7 Alpha 9.85 10.39 11.71 10.87
8 Alpha 10.81 11.1 104 12.47
9 Alpha 10.91 10.63 13.36 12.61
10 Alpha 11.96 11.5 8.51 8.91
11 Alpha 10.87 10.89 12.22 11.68
12 Alpha 10.63 10.61 11.36 11.56
13 Alpha 11.3 12.12 9.71 10.14
14 Alpha 10.1 8.63 10.51 10.24
15 Alpha 10.81 11.33 9.47 10.91
[E11]-3 & ZEELet 24 Alpha o Percentage
252 LI Z&F A= T (%) A= 2 (%)
Ztil R kel ZH el 2 kel
1 SMR 4.06 3.86 5.09 5
2 SMR 5.61 498 5.12 473
3 SMR 4.6 4.89 3.82 3.91
4 SMR 6.12 7.3 4.49 492
5 SMR 5.91 6.85 5.3 5.43
6 SMR 418 3.79 3.67 3.89
7 SMR 5.1 5.63 5.77 5.36
8 SMR 6.01 6.32 5.69 6.68
9 SMR 7.29 6.39 9.78 1.77
10 SMR 7.25 7.23 4.06 3.86
11 SMR 517 5.35 5.66 5.06
12 SMR 5.55 5.58 54 6.05
13 SMR 48 5.65 348 4.46
14 SMR 432 4.24 412 4.1
15 SMR 5.55 6.15 4.66 5.22

[E11]-4 )& ZHEELR} Qu¥b3L SMR1}; Percentage
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Ho LI Z&F A= (%) A= 2 (%)
Zf | = ZH=| =
1 Beta L 2.8 2.64 3.64 3.94
2 Beta L 343 3.12 3.77 2.94
3 Beta L 2.91 3.61 2.52 2.52
4 Beta L 4.66 54 3.23 3.28
5 Beta L 3.93 5.11 4.46 4.79
6 Beta L 2.83 2.66 2.46 2.86
7 Beta L 417 4.5 4.05 434
8 Beta L 3.88 4.49 417 4.8
9 Beta L 5.52 5.15 9.05 6.04
10 Beta L 6.62 6.58 2.8 2.64
11 Beta L 34 3.67 3.75 3.9
12 Beta L 491 4.62 4.29 418
13 Beta L 3.83 4.38 2.51 2.92
14 Beta L 2.94 2.73 2.95 2.85
15 Beta L 421 4.83 3.22 414

[E11]-5 T2 AEHLQt LYHE Beta L1t Percentage

@S | o0 55 = A %) T2 5 %)
Zf | 2= Z=| =
1 Beta H 1.17 1.25 1.57 1.86
2 Beta H 1.78 1.49 2.01 1.43
3 Beta H 1.28 1.61 1.11 1.08
4 Beta H 2.22 2.38 1.33 1.44
5 Beta H 1.87 2.38 2.39 2.69
6 Beta H 1.33 1.19 1.17 1.29
7 Beta H 2.51 24 1.94 1.88
8 Beta H 1.71 2.11 1.88 2.32
9 Beta H 3.18 2.64 9.95 3.09
10 Beta H 4.44 413 117 1.25
11 Beta H 1.76 1.84 1.73 1.64
12 Beta H 2.93 2.92 1.92 1.99
13 Beta H 2.3 244 1.11 1.31
14 Beta H 14 1.36 1.47 1.34
15 Beta H 1.89 2.45 1.45 1.92

[E11]-5 &= FEHLQ} QUYL Beta L1} Percentage
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B s 185 177 901 .099
] AA A= AT 192 173 835 014
Alpha #¥ 25 3 (A&} =Eef A= AFF| 232 .029 .895 081
P 532 .000 288 .000
] A A AIE 160 .200 936 365
Alpha $¥ 25 3 [FA&I=Zr] AT AT 241 019 891 .068
2T 116 200 978 955
[£15]-1 274 AF € 9<gE
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A Kolmogorov—Smirnova Shapiro—Wilk

SAZ w985 | A% [ #9%8E
PR 214 080 916 190
SRM #¥ A= A [Af&oIZrf A= AL [ 136 200 911 142
O =7 112 200 9471 391
A A AT 250 018 916 193
SRM $ A= A [ &otZv} A= AdF [ 138 .200 .939 376
B .089 200 956 628
i A AT AT 168 .200 954 632
SRM #x A= & [ &olZuf A= AAF[ 146 .200 937 344
2T .256 .009 771 .002
] A A5 AT 133 200 962 750
SRM $3 A= & [ &otZnf A= A+ [ 244 .017 .840 .013
X .180 .200 .905 113
A AT AF T 238 031 861 031
Beta L &Y A= A AA & ZvF A= AFLE [ 170 200 943 418
=7 157 200 909 132
A A AT 212 .088 871 044
Beta L %4 2= dA[MA&otZvf A= AL [ 198 119 .909 132
g2 151 200 945 455
. A AT ATFFE 106 .200 969 856
Beta L 3 A= F[AA&oIZrt AT A [ 150 .200 953 578
2T 272 .004 684 .000
. A AT AT 206 110 933 333
Beta L %Y A= S A&t Zvf A= AL [ 149 .200 947 483
X .188 .160 917 173
A A= AT 199 138 794 004
Beta H #¥ A= A AA&KOIZ0F A= A+ 173 200 897 .085
O =7 203 .096 872 036
A AT AT 249 018 330 012
Beta H %3 A= A WA &otZrF A= AdA+ | 178 .200 901 .100
[ 159 200 907 124
. A AT AHFFE 151 .200 928 285
Beta H 2 2= F[AA&oIZv] A= AL [ 226 .038 368 031
=T 392 .000 443 .000
. A AT AT 125 200 932 325
Beta H %3 A= S WA&otZrr A= A+ 206 .085 .885 .057
B 184 186 398 .090

0.05 0]2ql fojats

ek

Flo

SAMoR PP /AT & 4 Ao,

B A7 ATEAE A T Lopud
24 1) AR AF2ol wt wste] AYS F & YA

b= el Aol 7t gl

27 2) ofZobE WG AR AHZo] MY &
ol c}.
— 77 —
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o] ALEAS Yotdr] sl M A= CxFo] APH, ALS WHetE opdy
At ot=ohs geget At=o] AARE A9 wiep ofmeh Aolzt A=Al EA

A 22 YolRrt,

R AR AlFol wuol] ofEg e FLAl Fofws] gt A} ChETe]
AR ALE HE 5 SAE ohga 2

AbEle] AR) AR AR Zat thae] vlwg 9stel t-test?t Mann-Whitney]

UE A18aioict

AHA
AR A AETE =
A jég‘ } FEECET jéﬂ"EH wzax| v
Delta #¥ == 2 49.34 6.068 49.74 3.146 -.227 822
Delta 9 #= 7 48.62 6.205 49.82 4.830 —-.589 561
Theta 2+ &A= A 26.91 2.542 27.74 1.668 —-1.063 .297
Theta $-3 A= A 25.83 4.748 26.94 2.236 —-.820 419
Alpha #= 2= A 11.80 2.659 10.96 1.481 —.809 419
Alpha ¥ A= 7 11.97 3.675 11.22 1.902 .703 488
SRM | == A 5.68 1.624 5.43 .993 .509 615
SRM $-¥ 2= A 5.56 1.637 5.61 1.123 -.111 913
Beta L &> == A 4.11 1.529 4.00 1.081 —-.353 724
Beta L %> == # 4.29 1.592 4.23 1.145 —.145 .885
Beta H > A= # 2.15 1.183 2.12 872 —.436 .663
Beta H ¥~ == # 2.10 .868 2.17 769 —.633 527

*p<0.05
(E16] AR} A= AT 2 AP o) vl

= fiazol Atolg B3 molct.
oA ¢ 5 Q5] A A2 ARZI gEg Al Hufolht §ol A
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ALZOl MR A= AFu tiade] vlwE sto] t-test®t Mann-Whitney
o] US Ar&stitt

ALS
A AS AFT o) =
b 57 [weax]| 37 |ezaxg]| 7 P
Delta 3} 2= + 47.42 | 5.132 | 51.20 | 4.747 | —2.444 | 019
Delta %% A= % 4591 | 5.638 |51.40 | 3.442 | —-3.215 | .003
Theta &% 2=+ 5 29.50 | 7.707 | 27.23 | 1.772 | —-1.079 | .281
Theta -] x}l 3 2776 | 2.287 | 27.02| 2.188 .903 374
Alpha &> A= % 13.94 | 3.894 | 10.83| 1.644 | —2.924 | .003
Alpha %3 A= % 13.42 | 2773 | 10.97 | 1.331 3.084 .005
SRM #= A= % 6.29 1.268 | 5.07 1.513 | —2.468 | .014*
SRM - A= 3 6.13 1.501 5.10 | 1.093 2.161 .039x
Beta L &3 2=+ & | 4.28 1.046 | 3.79 1.602 | —1.701 | .089
Beta L $3¥ 2= & | 4.47 984 3.74 1.003 2.016 .053
Beta H &3 ==+ 5 | 2.05 .629 2.15 | 2.193 -.157 876
Beta H 9% 2=+ & | 2.12 .580 1.77 573 -1.950 | .051

*p<0.05

9l Bt ALge) M) AL AR chERe) Ao
Delta &x] A1 $2 Awud, M7 A2 A@2Y
51.2002 L}E}L}q 7

Delta X K}J S5 AMud, M A AETY] B 4591, tiRF0] e
51.40082 Uehdth A% SAFS AmEH, t 3ol -3.2150]1L o ] 0.0030]
ug EAROg Qo3 zfolatu & 4 9ot

Alpha | A= 25 ATEHA, MA) Aj= Aol B2 13.94, Oixdo]
Pt 10.830=2 UG A% SAFE AHEH, Z3to] -2.9240]1 FolgtE
o] 0.0030]B2 EAXOo=R 9oJst xfo]at & 4 Qirt

Alpha 2+ At= 25 AHEH, MR A= Adte] B> 13.42, HEL
P2 10972 UEHt A4 sAF S AEEW, t 3ol 3.0840]aL [oj=hE0]
0.0050]82 FAA o=z ROJgh Afojatal & 4 ot
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SRM #}e] Al S5 AHEH, A

42 5072 uUepdch A

0.0140]o 2 EAMOo g 90Jst xfolaty & 2 9t}
E &

SRM ¢+ A= &5 dmHEd o] P2 6.13, iz

, 43
Fe 51002 Uepgeh 74 SAFS AHEW, t glo] 216101 oeHgol
0.0390]92 EAROR Rojat xfoletn & 4 9

gl] BolA AR| A}3o] ¥lmt 5 Deltanol Alpha . SMR Tjofl g Foict
LS U 4 Ak olzte A AlSo] A ePge] £go] Wikt A ¥
& 9 Aol

AP el MAf&oF RO} Ab=at i 27M0] BluwE 915to] t-test®} Mann-Whitney®] Ug

Ah-g5toiet,
APR
A &ot =} A= o =Tt
el 97 | mz@x | W | wzwq | V2| P

Delta #¥ A= 48.85 5.533 49.74 3.146 —-.543 591
Delta ¥ == & 47.05 5.383 49.82 4.830 —1.485 | .149
Theta 23 A= A 28.20 1.507 27.74 1.668 781 441
Theta %3 2= A 26.69 4.308 26.94 2.236 -560 | .575
Alpha ¥ A= A 11.97 3.041 10.96 1.481 -1.224 | 221
Alpha $¥ &A= A 12.54 3.407 11.22 1.902 -1.099 | .272
SMR = == A 5.38 1.055 5.43 1993 -.137 .892
SMR %3 == A 5.84 1.362 5.61 1.123 493 626
Beta L &> #= A 3.78 .832 4.00 1.081 —-.498 619
Beta L %= A= A 4.09 1.036 4.23 1.145 —.124 .901
Beta H > = # 1.83 493 2.12 872 —.664 507
Beta H $-= A= # 2.07 673 2.17 769 —-.083 .934

*p<0.05

[£18] MAj&ot=20} A= AdFY IR AR o} H]W
o) i Aplo] MAi&otz Ol AF3at chEo] AbolZ wlwst molch wlm A A

i % 229 goojgh Abol: gick.
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Ateo] MRj&otzOl Ab=ap tiEe] BluE YSHe t-test®t Mann-Whitneyd] US

AH&-5HA .
ALS
T
A & oz m} gz
Hel A= t/Z p
B | EFHEA | B | EFHA
Delta ¥ A= 49.56 | 6.536 51.20 4.747 —.145 | .885

Delta $% A=
Theta F¥ A=+
Theta $3 A=
Alpha #¥ A=
Alpha ¥ A=
SRM 4 A=
SRM 93 A=
Beta L ¥ A=
Beta L %3 A=
Beta H ¥ A=
Beta H $% A=

44.69 | 13.159 51.40 3.442 | —-1.182 | .237
2772 2.010 27.23 1.772 722 476
28.04 | 2.718 27.02 2.188 1.134 | .267
11.73 | 3.313 10.83 1.644 —.681 | .561
12.37 | 3.244 10.97 1.331 1.543 | .134
5.36 1.028 5.07 1.613 | -1.307 | .191
5.96 1.822 5.10 1.093 | =1.577 | .115
3.83 786 3.79 1.602 .084 934
3.94 .886 3.74 1.003 .559 .580
1.79 .536 2.15 2.193 —.705 | 481
1.94 .666 1.77 573 747 462

] o P ] ot e ot ot

ot

*p<0.05
(£19] A&l 20} A2 AP AT ALE Wa} vl

Y B AAEY MAj&otzot A=up tiEF] Afol S vluweh molot. AA|&opzob A}

To] 74 SAUS UuEA, EANCR o3 Aolaty ¥ 4 ¢k,

_81_

Collection @ chosun



ApEle] MRl AP A@@a ARj&otEoh A2 AdPo] HILE isto] t-teste}
Mann-Whitney®] UE A5t

A

AN % o =73
o an Ae gz [CSEHAT

A7 | weAd | @7 | mead
Delta &% 2= | 49.34 6.068 48.85 5.533 232 818
Delta 3% 2= | 48.62 6.205 47.05 5.383 743 463
Theta #¥ 2= A | 26.91 2.542 28.20 1.507 —1.182 | .237
Theta ¥ == | 25.83 4.748 26.69 4.308 —.684 | .494
Alpha #¥ == | 11.80 2.659 11.97 3.041 —.145 | .885
Alpha %% == A | 11.97 3.675 12.54 3.407 —.249 | .803
SRM #3¥ 2= Hd| 5.68 1.624 5.38 1.055 .603 .bb2
SRM %% 2= H| 556 1.637 5.84 1.362 —.415 | .678
Beta L &> 2= A | 4.11 1.529 3.78 .832 -.519 | 917
Beta L ¥ #= A | 4.29 1.592 4.09 1.036 —.041 | .604
Beta H 3 2= A | 2.15 1.183 1.83 493 —.041 | .967
Beta H -3 2= & | 2.10 .868 2.07 673 —-.109 | .913

*p<0.05

[220] AR AH2 @2 AMAgobzo} A2 AFTO] A W} v

9l B APHOl AR AT AR AR&otRT} AT AETe] Aolg vl

#o|ck. APHY] Tk Gelgt Aol7t g3 & 4 girk

Z
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Apgo) AR AL Ad@t ARjeotzol A12 Ao Hl1E 9atol t-testo}
Mann-Whitney®] UE A5t

ALS
AR A= A &otEwp b=
ol @?ﬁﬁézr AFHF /7 o
A7 | T | w7 | mxus
At
Delta 3+ &= & 47.42 | 5.132 | 49.56 | 6.536 -1.099 | .272
Delta ¢4 2=+ & 4591 | 5.638 | 44.69 | 13.159 —-.187 | .852
Theta ¥ 2= % 29.50 | 7.707 | 27.72 | 2.010 —.228 .820
Theta §¥ A= & 27.76 | 2.287 | 28.04 | 2.718 -.309 | .760
Alpha ¥ 2= & 13.94 | 3.894 | 11.73 | 3.313 —1.970 | .049=
Alpha %% A= & 13.42 | 2.773 | 12.37 | 3.244 .955 .348
SRM e 2= £ 6.29 | 1.268 | 5.36 1.028 2.214 | .035x
SRM $-3¥ == & 6.13 | 1.501 | 5.96 1.822 —.809 | .419
Beta L &y A= & 4.28 | 1.046 | 3.83 786 1.323 197
Beta L 93 A= & 4.47 .984 3.94 .886 1.574 127
Beta H ¥ A= 3 2.05 629 1.79 .536 -1.369 | .171
Beta H ¢4 A= % 2.12 .580 1.94 .666 .819 420

*p<0.05
(821 AR A2 AR MRjgotzol A2 AEFo] ALS Wu} ulw

9 EE AFS A A1 A”PH ARRotzo} AL
Holt},

Alpha 3] 213 £2 AHuw, Mz A2 4@2 B 13.
o A2 aREel Hae 1170 Uehkid, 29 SAwE guud. 730
-1.9700]11 §-9Jet&so] 0. 2 &7 =
#SEM A4 AT 5B AHuE, A A3 AEE0l H2e 620, Aol
3 4RI BIE 3602 USC Y SAYE AL, ¢
221401 §.0|2Hgo]

48 AT 4T

[y
>
o
g
1
Dall
2
=)
uju
=
R

ol
-l

Apol & HOJA] AStAIR *ﬁxﬂ A= %‘%4444 Bl oA Foeh Ato]S Hole 7

—
= € 4 A o2 ofzuprt M AR ¥ e HS € 4+ A
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V. 28

2 70 BAe AR A}2o] wujo] Dl FulE Lopww oo
AR A}o] ARG AF25H wlwe} ojm3l Ao]S UEA] opruat
o} mehq £ Aol Aume £ sbx ALEAER =olstn, ojaist Aub}
A7o] oloj2 Amud thegut 2t

o of
]

o

N

Jo]

7=
A

S, ALEAl 10] AR| A}2o] wnp Wsto] ARkS EF 4 Yert? o Auol
gt ol uu} Wa she oheT} 2,

AR AF2O] wlm WisHe Deltan} Sheol Qx| Alphante] Aeleb 9], SMR
nto] spelet ulo] wujo] Aake Zo Qojujgt e mEsloict. HupE Wl
gt zke] 9.ojn]go] ojmst ‘Nl orolum r}eat 2}

WA, Deltanto] 3t % Delta £ At2 $2 Armuol, Az 212 Agzol ¥
FE 47.42, RO WL 512002 Uepdth 247 EAZS Amed, 7300]

M

-2.4440]11 Qolgkg0| (0.0190]t2 EAANOZR QOlst xjo|gty & ot}
Delta &4 A= £5 AHEH, MR A= Ao Fo2 4591, 2o F+
< 5l.4002 YeHt. A4 sAFS ATEY, t gho] -3.2150]1 JOl&E0]

0.0030]02 EAA o=z 90J5t xfo|atl & 2 i}
7AX EAgo] BHdoz vyl et Qujo] wmrt Maj x}Zo] tfREEC} =
A

e AS ¢ 4 Qe olZe A Aol Aol Algst Fojxo] 2
oA a7l AHee 4 Qlcke 2 ojmich Delt

amte QZto] 7 £ geEjolA uet wutoln) Eet, AMgotdA 674L7t
xlo] gote] wmbolct. 2|A|gt B0 WAE mel Zolc}. o]2i Deltamtel

He gl A AF=0] =0l " 282 WE 4 Aot 23 A

2 ol2le] GoolME AL Ate] YoAel BEd] Hojstoz olF olg
=
Alpha 3] A13 £8 AWl M%) A APRY FFL 1394, EZY]

_84_

Collection @ chosun



B 108302 Uedrh 744 EARS AHEY, 7ol 292401 Goj2E
o] 0.0030|22 £ Golg Alojetn & 4 9k,

Alpha 94| A3 38 AHEY, Ax A2 ddPe WL 13.42, ThEZo)
gae 10972 Uehdth 28 EAe Amuy, ¢
0.0050|02 EAAo=z 905t xfolaty & 2 Qi)

A% $7%o] ulm 24 AnS BW Alphatte] Fujel o wEr} S7lehs
2E 2 % Ql=r] o7 MR Abo] AllA Qg folojate Eate oltt

SRM Wave9] z}x] At 25 AMHEH, AR A= AY£9] HA4L 6.29, i
2ol W e 5072 Uepdh. 4% SAZE AWuw, 7o) -2.4680]2 §ojat
£0] 0.0140]n2 EANMOZ

:|o
[‘O"
Dall
2
o
i)
=]
et
+
w38 5
L

SRM Wave?] 2 At &5 dmEH, M) At dg<9) B2 6.13, Eﬂi

2o Hde 51002 UEple A BAE Hue t ol 2

sh5o] 0.0390]02 EAXOR o3 Afojetn & 4 9
SRM Wave+ 453 otz Beta Wave?] AF=HCt §80] £2 A5

=5], ADHDZ 2ol ol Ah Aojols e7ste uo|ct £A Aite

SMRO] Z7H= Az} AlSo] ADHD Agolld Sojujsh] Mg 4 9

L

ol

SAl, @724 29 ofz0}E

Bt AR|QE AF=Eeh W mbet Rpo|7b Qlert? 9
ZAuto] ofgh =95 oz st oS

a2y

Alpha Wave?] &x] At2 $5 Amu®, AA] A3 AP Bae 13.94, A
AM&otz ot AF= AL H2 11.7302 UERGTH A EAIFS AHEH, 7
Zro] -1.9700]1 So]stgo] 0.0490|m 2 EAXO=Z Q0|5+ xlolgt I 4 9]

6.29, ARN&

cf. ®3t SRM ]| A= o5 AW BEH, A A= Addo] Bt
ofzu} A= AP0 HA4S 53602 UERITH HAA EASS
2.2140]1 Rojekgo] 0.0350]22 FARCR [oJgt Apojzt & 4 Qlt. o]
Zut2 Alpha?] o]&A vj4g SlWdsto] {83k Qurt 9lgs & &
o] 24! uli7d 35pof|A Alpha?] 4Y % %25 &At= I Alpha Waves 3
o]
A

A Uehts Zae] BAED ol AR Alpha Wave ulciy @olet stol,
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*=d H =% S Vlddo] Hole A= A|&=2 M5 =t Alpha Wave H]
25 &SR] ZFHhE Alpha Wave A A4S Aioz e

= _CI)" fie
Aoz 1 xR amrt 24 A dgaTe Fi wHH v dos 47

o] RRAH FBao} she RS FURE Alpha Waved] 94| @4 Ztashs
7ol 923 gAle] K20 myFolet: Zolch AMAE WA ofzol A2 F

N
© A ARt oAld el vy} 2xoby], AjARle] »Q wFol U4,
A

Ega, 92, BORE $713, 719 WY Aok whg M, W, ARl

re
re
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=
R
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b
19
=)
rh
tlo

SEAsH] Yot HmbE Wast JudS Al
Zu} Alpha =7} MARH ARGSIGE miEoh o 2 AdH, 2o AE A0 H
dEHor MR =0l Al4e Eote] SAROR Y Ao ¥Fe Fof Hut
= Delta, Alpha, SMR 1}9] Z7}
2 Alpha, SMR mto] FvH7 wlu}

= L
o] a5 o7+ Aoz 53], &5, 7Y 29 5 YA XEo A =
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AR A3 ofZolg AR AR A e Haby wat] et A4S 9
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AA, 2 A7ol AFRAIS AMEH, A, AR Aol vat weld]l dFE B
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A7 wrpe A Hunt 54 % 4dT 12 U
uichet Zefwat RE OEAR $778 55 ¥ A7 AlTo] W} wats &4
Oaze A Hu 5% $ 2087 §A $ A% WuE 545l

T R R
Al 7bA] wate] wato] gejulgh Ang Yepct
S WA APRAOIA AAG obZoE Was MR Aol MmEt AFa Wt
ofo] afol M| At ABZu AA&otzo AWPO] AW FAYOR ofzotg
apet AR A}Fo] MASH A1 WEch Alpha A W] FAS 59
Sojujgt Ane etk
B oApol Anz B9 AR ASo] Aesos de Fr auE W
of AR A2lgdol S8 UFIAL, B ATCNA AGI oHE o
R
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1, 2x0fe), AATIS] of20p7 Alpha AUl QA2 Lol 925 U ¥

=

B9 7718 59 AYAA A0 7leket dEol w&sH Adets e ¥E
sttt
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H
/\-Iu:
[N

W

1> glot

He=S0l §nds

Ik

Mol AN S

o o

o

JHN= LOotED| 2ot 78 35= 2 AlIoHATH 5000 Ol

3 OIAOIA  JIE 20l AMEEE  Shapiro-WikE  AF26IQCH  8HXIo
Kolmogorov—-Smirnova® &1 AIste2 20| A Aot L.
Kolmogorov-Smirnov Shapi Wilk
apiro—Wi
gk ’ frol3t
A% s BAF
=
WA A= Ao 125 200% _ .034 .349
Delta &= #2= # &.‘zH&O}Eq?PZé}L% ATt gg '%88* 82(3) ggz
-l . . * . .
A A= AT 231 041 907 144
Delta $-% == # &‘iﬁ&é}iﬂfx}e% AdT 124 .200% 974 918
- di&v’f]ﬁ 124 200%  .982 983
A A= A 120 200%  .972 .907
Delta ¥ A= % *"xﬂ&o}%ﬁ}; f% Yz 262 007 860 024
puh By | 5 . . * . .
A A= A+ 158 200%  .960 .730
et AT R AR AT O A0 o
_l—\__ . . * . .
AR A= ATt .130 .200x 940 412
Theta #¥ A= A AA&olzvl A= A& 193 136 927 .247
- uF—:rL] 4 115 200%  .974 912
AR A=+ At 172 200 918 .209
Theta % = A *“XH&O}EYEF R 003 635 000
__141_ . . * . .
A A= AFTE 377 .000 515 .000
Theta 2= A= *"xH&O}in} A= AdE 172 .200% 932 292
- EF‘EH.—A .103 .200%  .959 680
A A= AT+ 182 200%  .942 443
Theta ¥ A= ¥ &*iﬁéo}%ﬁ};é}% AT gg .;88* .gg; .ggg
- . . * . .
A A= AT 181 200%  .896 .100
Alpha ¥ 22 A Aﬂzﬁ&o}ir;f if dee 9 138 575 040
J—]__ . . * . .
A A= AL 164 200%  .866 .037
Alpha 9% == A *“xH&O}iEﬁ}Z i_}L A %gg .210707* '8%? .égg
A A= ATE 192 173 835 014
Alpha #¥ =2 & *"xH&O}iq?fé}L daz 2 025 805 081
A x}ﬁLNbaiL 160 200% 936 .365
Alpha §-¥ A= * A *“xH&O}iq?}Zx;}L e .%11(13 200159 .g% .ggg
. . * . .
A A= AT 214 .080 916 .190
SMR #3 2= 7 Aaj&otz=rt A= Ja7 136 200+ 911 142
S 112 200% 941 .391
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A 2= ATt 250 018 916 .193
SMR $-¥ #A= A A &ot2vl A= A+ 138 200« 939 .376
. uﬁ?] o .089 200+ .956  .628
A 2= AT 168 200  .954 632
SMR = 2= * *“ZH&O}EUFXF?% AFT 146 .200% 937 .344
- };L] - .256 .009 771 .002
A 2= AT 133 200+  .962 .750
SMR §-% z= * *“ZH&O}E\:} 1 A¥TE 244 017 .840 .013
% .180 200% 905 .113
Beta L &+ A= AT 311% R 238 031 861 .031
A *“xH&o}iq?} ﬁ AT 170 200+ 943 418
al Z 157 200+ .909  .132
Beta L $% == AR A= AT 212 .088 871 .044
A A2 &oF 2w} i—t AE+ 198 119 909 .132
A Z1 151 200%  .945 455
Beta L &3 A= RE ;H}J AdT 106 200  .969 .856
5 AR gorErt A5 APE 150 200+ .953 578
-+ " EE{%] - 272 .004 .684 .000
A AL .206 110 933 .333
Beta L % A= =
o :4 H A &ot2u} A= AT 149 200% 947 483
B - qﬁ;l - .188 160 917  .173
Beta H & = A A= A .199 138 794 .004
e N B *“ZH&O}EU} A= AdE 173 200« .897 .085
d 1 .203 .096 872 .036
Beta H $-% == A A= AT 249 018 830 .012
- *"xH&O}irj} i_}L Adat 178 200+ .901 .100
al Z .159 200%  .907 124
Beta H &= A= AN A5 AT 151 200%  .928 .285
5 Wecrel AT BT 2 e e o
i . . .

Beta HTOr:q = AR A= AT 125 .200% 932 .325
= A&tz nt A= AP 206 085  .885 .057
* 5 .184 .186 .898  .090

0.05 O|AtOl Lo|stge EHNO2 HAASS IIACID & £ QUCH.
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APE O] A ASZ2I OLZ0F AEZ9 HIRE ot t-test?t Mann—-Whitney 2l
UE AtEotCH
A
A 2D stzet A9 ,
e 97 wEud  w@g o wewy PP
Delta 2% A= A 49.34 6.068 48.35 5.533 232 318
Delta $-3 =5 A 48.62 6.205 47.05 5.383 743 463
Theta # 25 A 26.91 2.542 28.20 1.507 -1.182  .237
Theta ¢ 2= A 25.83 4.748 26.69 4.308 -.684 494
Alpha &% A5 A 11.80 2.659 11.97 3.041 -.145  .885
Alpha $-¥ == 3 11.97 3.675 12.54 3.407 -.249 803
SMR # 25 # 5.68 1.624 5.38 1.055 603 552
SMR -3 2= A 5.56 1.637 5.84 1.362 -415 678
Beta L & 2= A 4.11 1.529 3.78 832 -519 917
Beta L ¢4 23 A 4.29 1.592 4.09 1.036 -041 604
Beta H #3 25 # 2.15 1.183 1.83 493 -.041  .967
Beta H -3 25 # 2.10 .868 2.07 673 -.109 913

*p<0.05, **p<0.01

P He AES M AEZ2N OI20F 8229 X0IE HlwWs ZEOICH

Delta &l K= M8 AHEBEH, MI ASEZO HZE2 49.34, Ol=20F AEZ29
22 48.852 UEIGCH 28 SHES AHEM, t 20l 0.2320110 KRAHEO0]
0.8180122 SHAES=Z Rogt xH0let) & == Gl

Delta 2% =2 d2 AHEH, MI ASEZO 22 48.62, 0I20F & EZ2
HA2 47.052 LIEIGCH 2E SHES A4HES, t 20l 0.7430110 KRoA&#E0|
0.4630122 SHHSZ KRolgt xol2t) & 5= ST

Theta X%l X=2 S AHEH, Ml A8 IS 26.91, Ol=0F A& 29
o2 282022 LIEIGCH 28 SHHZ2 A4HEH, 70 -1.182011) |ASE
0] 0.2370122 EAHESZ K&t HolctD & £ giCh.

Theta 2% X=2 M2 AHEH, M| ASEZo WIS 25.83, 0l=20F 822
HAE2 26.692 LIEIGCH 2E SHES AHES, 7310l -.6840110 KEE0|
0.4940122 SHE2=Z R2olgt xH0lct) & = GICt.

Alpha &% X= M2 AHEH, Ml AE829 HEZ2 11.80, 0t20F &2
HA2 11.972 LIEIGD. 28 SHES AIEH, 730l -.1450110 R|RAHEO0|
0.8850122 SHAESZ Rog x0lct) & %= I
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ez
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00
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Hu
[=
>
0g
M
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£
i
40
Qj
=}
o
@
to
=
QO

-]

-]

=
>
5
D

T

ANZE
FECE e
el A mrex  mw  mzax V7 P
Delta ¥ A=+ 3 47.42 5.132 49.56 6.536 -1.099 272
Delta $-¥ A= & 45.91 5.638 44.69 13.159 -.187 .852
Theta ¥ A= F 29.50 7.707 27.72 2.010 -.228 .820
Theta §-3¥ A= F 27.76 2.287 28.04 2.718 -.309 .760
Alpha ¥+ A= % 13.94 3.894 11.73 3.313 -1.970 .049=
Alpha $-¥ A= % 13.42 2.773 12.37 3.244 .955 .348
SMR #+ == & 6.29 1.268 5.36 1.028 2.214 .035%
SMR -3 == & 6.13 1.501 5.96 1.822 -.809 419
Beta L &4 2= & 4.28 1.046 3.83 786 1.323 197
Beta L 34 == & 4.47 984 3.94 .886 1.574 127
Beta H & A= & 2.05 629 1.79 536 -1.369 171
Beta H $% #= 2.12 .580 1.94 666 .819 420
*p<0.05, **p<0.01
9| Ho Ao M ABZD OIR0F AEZO X0/2 HDE TOICH
Delta Xl X2 52 AHSH, M3 ABTO BRS 47.42, 020t AE RO
BRS 495602 LIEIWCH 2E SHTS AHSE, 7200l -1.0990/0 KOI=S
0l 0.2720/02 EHXNOZ Ko/5 X0I2ID & & ATt
Delta R4 X2 5= AP, AF AsZO BRS 4591, 020t A8z
HRS 44692 LIEHGCH 2E SHZS MHEH, 72t0l -.1870/10 KOI&E0
0.8520/82 SHXOZ Ro/a xH0l2tD B 4 9L
Theta Xt X2 52 AHPH, M1 AsTO ZRS 2950, Ol20F AFRo
BRS 27722 LIEWCH HE SHTS AW, 7310l -.2280/0 KIS0
0.8200/22 SH=OZ RO/t X0l2tD B & UL
Theta R4 K= 52 MHSH, M3 AEZO BRS 27.76, Ot20F AE RO
ZRS 28.042 LIEWCH HE SHTS AW, 72t0l -.3090110 KOI=E0
0.7600/82 SHXNOZ Ro/s xH0l2tD & & Yt
Alpha Xel X2 =2 AHEH, MI AEZO BRS 13.94, 020t AE DO
HRS 117302 LIEWDH 2% SHTS AHES, 72t0l -1.970010 SOI&S
0l 0.0490122 EHXOZ Ko/t X0l2tD T & UL

°
Alpha 25 X2 8 AHBE!, M7

iz
0Q!
M
1o

j7}
1
r1o

13.42, Ot=20t & &

M
|0

|
©
»
|
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0.3480I

=

a2

nr

SMR <& Xt

a2 6.13, Ot20F &

-.8090111

0

F

n

[w]

H

=

-

<N
@p::

I
o

Mgz

i

20, My

i

Ik

s

A
=

U
oF

A=

Beta L X4
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S] Al HWE ?IotH t-test2t Mann-Whitney2l U
£ AlEZ0ol% L.
AL
A A= dEe EESE .
" A7 wedd @9 weay V4 P
Delta &> A= 4 49.34 6.068 49.74 3.146 -.227 822
Delta $-¥ A= A 48.62 6.205 49.82 4.830 -.589 561
Theta > 2= A 26.91 2.542 27.74 1.668 -1.063  .297
Theta $-> A= A 25.83 4.748 26.94 2.236 -.820 419
Alpha #¥ A= A 11.80 2.659 10.96 1.481 -.809 419
Alpha ¥ 2= A 11.97 3.675 11.22 1.902 703 488
SMR &3 A= A 5.68 1.624 5.43 .993 509 615
SMR $-3 25 A 5.56 1.637 5.61 1.123 -111 913
Beta L #¥ A= A 4.11 1.529 4.00 1.081 -.353 724
Beta L $-3 A= A 4.29 1.592 4.23 1.145 -.145  .885
Beta H &3 &= 4 2.15 1.183 2.12 872 -.436 663
Beta H 93 &3 4 2.10 868 2.17 769 -.633 527

*p<0.05, **p<0.01

? HE= ANQ M A= AEZU X2 X0IE Hluwst ZOICH

Delta Zt%l A= &2 HAHEOH, M =2 82 BEF2 49.34, 222 H
o2 49.742 LIEIGCH 2E SHE=S A4HESH, t g0l -.2270110 R|RASESE0|
0.8220|1Bz SHEC=Z R2olgt Xt0lctd & = SiCh.

Delta %l A= &2 HdHEO, M = 822 BF2 4862, E=22 &
T2 49.822 UEIGCH Z2E SHES AHEH, t g0l -.5890110 KRS F0|
05610122 SHECSZ |28 X0I2tD & = 8L}

Theta &Ll A= M2 AHEH, M A= A2 HE2 26.91, =22 H
o2 27.742 LIEIGCH 2AE SEHES A4HEHE, t 201 -1.0630112 K=E0|
0.2970|122 SHHECSZ |oIg X0I2t] & % QI

Theta & A= M2 AHEH, M = AEZO HI2 25.83, Ux=2o H
o2 26.942 LIEIGCH HE SHZES AHEH, t g0l -.820011) KAEE0|
0.4190|1B=2 SHEC=Z S2o/gt Xt0let) & = S

Alpha ZtZl K= M2 AHEH, M A= AgZ2e HE2 11.80, =22 H
72 10.962 2 LIEIGCH Z2d SHHEES 4HEH, t 320l -.8090/12 RA&E0|
0.4190|122 EHECZ KO8 Xolct) & %= QIC
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APZQl MTY X2 AN WEZS HWE Aot t-test2t Mann-Whitney2l U

ALE
A A AR EES .
we ot TEAA Bt REAA vz p
Delta #¥ 2= 5 47.42 5.132 51.20 4.747 -2.444 019
Delta §-% A= % 45.91 5.638 51.40 3.442 -3.215  .003#x*
Theta &> A= % 29.50 7.707 27.23 1.772 -1.079  .281
Theta - A= % 27.76 2.287 27.02 2.188 .903 .374
Alpha 2= 2= & 13.94 3.894 10.83 1.644 -2.924 003+
Alpha - ==+ i 13.42 2.773 10.97 1.331 3.084  .005*x
SMR ¥ A= 3 6.29 1.268 5.07 1.513 -2.468  .014x
SMR $-3 A=+ 6.13 1.501 5.10 1.093 2.161 .039%
Beta L ¥ &= ? 4.28 1.046 3.79 1.602 -1.701  .089
Beta L 93 A5 % 4.47 984 3.74 1.003 2.016 .053
Beta H #+ 2= & 2.05 629 2.15 2.193 -.157 .876
Beta H $-3 &= & 2.12 .580 1.77 573 -1.950  .051
*p<0.05, **p<0.01
F He= AIZQ M U= g2 A2 XH0lE Hlwst ZEO0IC
Delta Ztxl A= =2 AHEO, M =2 82 BF2 47.42, 222 H
o2 51.2022 UEGCH 28 SHES A4HEM, 72301 -2.4440| | & E 0|
0.0190122 SHAES=Z Rogt x0lct) & %= UL
Delta 2% A= FEE A HE®, MI A= AEZO A2 4591, HxZ2o =
o2 51.4022 LIEIGCH 28 SHES 4HEH, t 30l -3.2150110 R2A=E0|
0.003012z2 SHE2=Z Rogt xH0letd & = ULt
Theta &5 = FE 4HEH, M =2 822 B2 29.50, Hx=22 B
o2 27.2322 UEIGCH 28 SHES A4HEH, Zgt0l -1.0790] RO|&E0|
0.2810122 SHES=Z Rogt x0let) & %= Gl
Theta 2% = 2 AHEH, M X=2 A2 HA2 27.76, HxZ22 =
a2 27.022 UEIGC 28 SHHEES A4HEH, t g0l 0.9030] SO E0|
0.3740122 SHE2=Z Rogt xH0let) & = QG
Alpha ZtZ = £ 4HEH, M A= AEgFe A2 183.94, =22 E
o2 10.8322 LIEIGCH 28 SHES 4HEM, 780l -2.9240|10 S =E0|
0.0030122 SHESC=Z Rogt x0lct) & %= UL
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APE Q] MTHKOIZ0F Ar=d A2 HwE 250 t-test?t Mann—-Whitney2l U
E AMNESHIALCH
A&
AT AT EEE:
oo 9#  mend W@ @Ay V2P
Delta ¥ #= A 48.85 5.533 49.74 3.146 -.543 .b91
Delta $-¥ #= % 47.05 5.383 49.82 4.830 -1.485 .149
Theta & 25 2 28.20 1.507 27.74 1.668 781 441
Theta $-¥ z5 A 26.69 4.308 26.94 2.236 -.560 575
Alpha —4‘14 A= A 11.97 3.041 10.96 1.481 -1.224 221
Alpha - #= A 12.54 3.407 11.22 1.902 -1.099 272
SMR 24 A3 A 538 1055 543 993 -137 892
SMR §-¥ A= A 5.84 1.362 5.61 1.123 1493 .626
Beta L &> 2= A 3.78 .832 4.00 1.081 -.498 .619
Beta L 3 A= A 4.09 1.036 4.23 1.145 -.124 901
Beta H &3 &= A 1.83 493 2.12 872 -.664 .507
Beta H 3 A% 21 2.07 673 2.17 769 083 934

*p<0.05, **p<0.01

9 Ee AIEOl MIY&OIZ0F 2T HEZO X0IS HImS HOICH

Delta &= Xt= &= H4HEH, MIH&OIZ20F XAt=2] EZ2 48.85, 2= &
a2 49.742 LIEIGC ZEE SHES HHEH, 730l -.5430110 RA=HEO0|
0.5910122 SHHO2 K98 02D & + AT}

Delta 2% A= &2 4HEH, MIKOLZ0F XA=2] B2 47.05, W= &
o2 49.822 LIEIRICH & SHES A4HEW, 7301 -1.4850! == E0|
0.1490|1B2 SHHCZ ®ag X0t & == gL

Theta sl A= & H4HEHE, MI&KOIZ0F A4=2 H22 28.20, =22 H
o2 27.742 LiEtRO. Z2E SHE=S AHEW, t 20l 0.7810I =& E0|
0.4410|122 SHHO2 KI5 X020 & % 2L

Theta 2% A= d2 AHEH, MAYKOIZ0t =22 B2 26.69, HEx=2el H
o2 26.942 LIEIGC. HE SHEFS A4HEH, t g0l -.5600112 R2A=E0|
0.57501B2 SHHCZ Fag X0t & == S

Alpha &l = 82 24HEW, MIH&KOtZ20H A4=2 H#22 11.97, L= H
FE 109622 UEIWC 2E SHTS MHEH, 720l -1.224010 RS0
0.2210|122 SHEHLZ |28 X0t g = Sl

Alpha 2% U= M2 AHEH, MUYKOIZ0F XA=2 BZS 12.54, 222 H
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Z2 11.222 UERO. 38 SAHES 4HEY, t 20l -1.0990111 R2=E0I
0.2720122 SAHHCSZ Rol&t Xoletd & = U

SMR &t X= 82 A4HEH, MIU&OtZ0F A4=2 B2 5.38 Xz E
2 54322 UEEG. 38 SAHES 2dHEW, z3t0l -.1370l =& E0|
0.8920122 SAHHEL=Z w2t xtoletd & = gt

SMR & X= &= AHEH, MIH&O0tZ0F U=2 EZ2 5.84, HxzZ2 E&
2 5.612 LIEIGCH 38 SHES 24HEH, Z30l 0.4930112 S2=E0] 0.626
o2z SAXH2Z Rolst Xoletl & = 8l

Beta L &t X= &8 A4HEY, MI&OIZ0t A=22 22 3.78, X =
Z2 4.0022 LIEIGEC 28 SHES &4HEY, Z3t01 -.4980110 RS0
0.6190122 SAHH2=Z Rt X0letl) & =+ 8t

Beta L 2 Xt= &= ZHEH, MIU&OIZ0H =2 B2 4.09, Hx=22 &
o2 42322 LiEECG. 28 SHES dHEY, t 20l -.124011 RS0
0.9010122 SAHHSZ RoIE X0lctl & = 8l

Beta H Xtk A= S ZHEH, MMY&OI=20t XAH=2 B2 1.83, Hx=Z2 &
o2 2,122 UEEC. ZE SAHES 2HEH, Z3t0l -.6640110 RS0
0.5070122 SAHHESZ wol&t xoletd & = Tt

Beta H Rl A= &= AHEH, MM&OIZ0H k=2 == 2.07, Hx=29 &
o2 2172 UERO. B8 SHE=S 24HEY, t g0l -.083011 =2=E0|
0.934012=2 SAHHEL=Z =2t xtoletd & = gt

- 103 -

Collection @ chosun



A
AT AT EEE:
oo 9#  mend W@ @Ay V2P
Delta 2+ A= 49.56 6.536 51.20 4.747 -.145 .885
Delta %% A= % 44.69 13.159 51.40 3.442 -1.182 237
Theta ¥ A= % 27.72 2.010 27.23 1.772 122 476
Theta - A= % 28.04 2.718 27.02 2.188 1.134 .267
Alpha —41‘] A= & 11.73 3.313 10.83 1.644 -.581 .b61
Alpha - 7= $ 12.37 3.244 10.97 1.331 1.543 134
SMR #¥ z5 & 5.36 1.028 5.07 1.513 -1.307 191
SMR ¥ A= % 5.96 1.822 5.10 1.093 -1.577 115
Beta L & &= + 3.83 786 3.79 1.602 .084 .934
Beta L $¥ &= + 3.94 .886 3.74 1.003 .559 .580
Beta H ¥ &= & 1.79 .536 2.15 2.193 -.705 481
Beta H §-¥ &= & 1.94 .666 1.77 573 147 462

*p<0.05, **p<0.01

9 Ee A0l MIY&OIZ0F 2T HEZO X0IZ HImS HOICH

Delta &= Xt= ZFEE H4HEH, MI&OIZ20F XAt=2] EBFZ2 49.56, =2 &
a2 51.2022 LIEIGC dE SHES AHEH, 7Z3i0l -.1450110 RY=HEO0|
0.8850/22 SHHO2 K95 02D & & AT}

Delta 2% A= FE 4HEH, MIKOLZ0F X=2] B2 44.69, =2 &
o2 51.4022 UEIGC 28 SHES 4HEH, Zgt0l -1.182010 ®R=HEO|
0.2370|122 SHHLZ K28 x0let) & = Sitt

Theta sl A= FE H4HEH, MI&KOIZ20F A=2 HEF2 27.72, =22 H
o2 27.2322 LIEtGO. 28 SHES 24HEW, t g0l 0.7220112 R2ASHEO0|
0.4760122 SHHOZ K98 02D & + AT}

Theta 2% A= FE AHEH, MAYKOIZ0t =22 B2 28.04, HEx=22 H
o2 27.022 LUESC 28 SHE=S AHEH, t 20l 1.1340112 |RASHE0|
0.2670|122 SHHL=Z Folg X0/t & = St

Alpha &5l = S8 4HEW, MIHKOtZ20H A4=22 H#22 11.73, L= H
Z2 10.8322 UEtRCH Z2E SHE=S A4HEW, Zat0l -.581011 R2=E0|
0.5610122 SHHLZ F28 X0t g = Sl

Alpha 2% U= FE AHEH, MUY&OtZ0t XAi=2 B2 12.37, HE2=22 H
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1.54301

0l

10.97=2 LIEFSCE

a2
0.1340l

ez

IH
o

MTH&OLZ 0 Xt= 2

29,

i

AT

i

=3
-

=

SMR &t

o2 5.36, =2 E

0l 0.191

=
=

Wl

9]

o
TT

2o

i

Ik

b

A
=2

o

5.07=2 LIEHSCE

, Zgt0l -1.3070111

g

H&Ot=Z 0t A=<l

X

ar

SMR <& Xt

42 596, l==29 E7

-1.577011

Zzgt0|

51022 LIEHSC

o
e

i
oF

A=

Beta L %4l

0.9340122 SAHHA

nr

Beta L %I Xt

I
o

g

9

nr

Beta H Zt&l

2 1.79, =2

ez

0.4810I

nar

Beta H 4% Xl

0.74701 1

0l

[m]

0.4620122 SHHLZ R
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M K=o AFED AF=2l HlwWE ?IotH t-TES2? Wilcoxon RFa=AZ& t2
A+ZSHACH
MM =
RE pES
e Re  wews  gw oo V2 P
A
Delta 2H4 A= 1935 6068 4742 5132 104/ 313
Delta $-4 = 4862 6205 4591 5638 1690 113
Theta 3% <5 2691 2542 2050  7.707 -1403 182
Theta $4 25 25.83 4748 2776 2.287  -1.079 281
Alpha 2+ 2 180 2659 1394  3.804  -1.988 047
Alpha -+ A3 11.97 3675 1342 2773 -1477 140
SMR 3+ A= 568 1624 629 1268 -1758 .10l
SMR $-¥] A= 556 1637 613 1501 -1.658  .120
Beta L 2% A= 411 1529 428 1046  -.852d  .394
Beta L 94 A= 429 1592 447 984  -738d 460
Beta H 2] <5 215 1183 205 629 -.057d  .955
Beta H 9 <= 2.10 868 212 580 -471d 638
#p<0.05, **p<0.01
? HeE MM A=2 APED AP XH0IE "lwst 20T
Delta 2=l U= =2 H4HEY, MAES B2 49.34, M= B2 47.422 Lt
Etstth 28 SHES 4HEH, t 20l 1.0470110 RS=ES0| 0.3130122 SHH
OS2 FOE X0lctl & = 8tk
Delta R%l N=8 4HEH, AHES BZE 48.62, AtZ2 HZ2 45912 UE
SCH 28 SHES 24HEY, t g0l 1.6900110 RS0/ 0.1130122 SHHES

Theta &= A=22 4HEY, MEMQ B2 26.91, AR &

=
EbRtCH 2 SHze &

I'iJ

= 2 29.502=2 U
, t 80l -1.40301) =2&E0| 0.1820122 S

Moz Rrogt A0t &

Theta = XN=2 4HEY, AMM2 B2 25.83, At=2 B2 27.7622 Lt
EtetCh 38 SHES #4HEY, Z30l -1.0790110 R/==0] 0.2810122 SA
HOog RO X0t & == BlCt

Alpha %tz =2 A4HEH, A2 BZ2 11.80, AIR2 HZ2 13.942 LIE}
L 838 SHES dHEH, Zat0 9880111 =2=E0] 0.0470122 SHH
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10
i
10
0
ror
z|_|
o
u
E]
o
i
50
[m)

, AHES BE2 11.97, AR BZ2 13.422 LIE}

Alpha 2 A== &4HEH
SCH B SHES 2HEY, Zgt0l -1.4770112 RS0/ 0.1400122 SAHH
©F Rol&t xoletd & = U

SMR Zthl A== AHES, AHNS HZ2 568, M= BI2 6.292 UEH
Ch, 28 SHES A4HEY, t 20l -1.758011 R2AEE0 0.10101BE2 SHAE2
2 |98t xoletn g = Qilt.

SMR & =2 2#HEH, AHE2 BZ2 5.56, At=2 HZ2 6.1322 LIER
Ct. 238 SHES 4HEH, t 20l -1.6580111 RAHE0| 0.1200122 SAHHEL
£ R]O8t X0t & = 8ICt

Beta L &txl X== 2HEH, AHMS HZ2 4.11, AIZR2 HZ2 4.282 LiEtR
Ch. 28 SHES 4HEY, ta 20l -.852d010 |2=E0] 0.3940|122 SHE2
£ |]O8t X0ty & = GICt

Beta L Rl XN=2 2HEY, AIMS HZ2 4.29, AtZ 2 BZ2 4472 LIEtR
Ch. 38 SAHES A4HEH, Z3t0l -.738d0|) RI&E0| 0.4600122 SAHHES
£ |8 X0t & = 8ICt

Beta H X%l XN== #4HEYH, AHNS B2 2.15, AI=2 BZE2 2.052 UE
L B8 SHE=S 2HEY, Z3t0l -.057d011) =R2=E0| 0.9550122 SHH
CZ F2g A0lct) & = QU

Beta H 2%l XN== &4HEY, MHS HZ2 2.10, AI=2 BZ2 2,122 UE

&, Zgt0l -.471d0l1) R2=E0] 0.6380122 SAHHA
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MTH/OF20F 2O AFE D AFSC| HIDE 9I5H0 t-test2 AFZ5IQICH
MI/ot20F A2
pE pE
ue 97 wzax  wg  mzax P
Delta #> A= 48.85 5.533 49.56 6.536 -.5011 .609
Delta §-¥ A= 47.05 5.383 44.69 13.159 -.284 776
Theta 2 A= 28.20 1.507 27.72 2.010 .958 .354
Theta §-3 A= 26.69 4.308 28.04 2.718 =227 .820
Alpha % A= 11.97 3.041 11.73 3.313 .000 1.000
Alpha $-¥ A= 12.54 3.407 12.37 3.244 247 .809
SMR | == 5.38 1.055 5.36 1.028 .072 1943
SMR -3 A= 5.84 1.362 5.96 1.822 -.454 650
Beta L ¥ A= 3.78 .832 3.83 786 582 570
Beta L - A= 4.09 1.036 3.94 .886 -.268 793
Beta H 2 #= 1.83 493 1.79 .b36 -.454 649
Beta H $-3 z}= 2.07 673 1.94 .666 1.081 .298

*p<0.05, **p<0.01

9 HS MIH/OI20F XH29 AFMIF AFEO| XH0IZ HIWE HOICH

Delta &t A== A HEH, AMES HE2 48.85, AIRS HA2 49.562=2 L
ENGCH 2E SHZS AHES, 7200l -5110/0 SOSE0| 0.6090/22 SH =
oz KOs Xoletd g = glCt.

Delta S5l NI22 AHEH, AIHO HR2 47.05, AFE9 B2 44.692 LI}
GCH 23 SHES 4HEH, 73101 -.2840112 KRAEE0| 0.7760122 SHEHES

£ K28 X0t & % S

Theta &Ll A= A4HEH, AES HZE2 28.20, IR B2 27.722 LIE
SCH 28 SHEES AHEME, t 240l 0.958011] |F2&EE0| 0.35401B=2 SHEH2
2 K9olst x0l2tD & %= QiCt.

Theta 9% NH22 MHEM, AINO HIS 26.60, AFEC HRS 28.042 LIE}
SCH 38 SHES &HEH, 7310l -.2270112 RLI=E0| 0.8200122 SHEH2

2 KOst x0letn & %= 8iC.

Alpha ZtE A=2 AHEH, AL BZE2 11.97, AR EZ2 11.7322 U
EIGCH 28 SHES &HEH, 780l 0.000012 KL/&E0| 1.0000122 SAHA
o2 9ot x0I2tD & & 9ULH,

Alpha 245 A=2 AHEO, AAXS HEE2 12.54, AFR2l HAZ2 12.37&2 LIE
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0.8090122 SHAE2

a2 5.3622 LIEH

o2 5.9622 LIttH

0.65001E2 SHE2

SO 28 SHES 24HEY, t g0l 0.2470110 |20
2 |9t xoletn g == QL.
SMR Xt AU32£ A4HEH, AMAQ B2 5.38, AL &
Ch. 238 SHES 4HEH, t g0l 0.0720112 =2=E0| 0.9430122 SHHCS=Z
=olst xoletd & =+ gt
SMR 2% A== 2HEH, AHES D2 5.84, AZR2 &
Ch. 38 SAHES Z4HEH, Z30l -.454c0l) RS0l
£ =olst Xoletl) & =

8, AHES B2 4.09, A=

o @2 3.8322 UEL
0.5

OO| o2 Ej:”x—lg

B2 3.942 LiEtH

0.79301E2 SHH2=Z

g2 1.792 Lttt

Ho2 1.942 UE

gt0l 1.0810111 =2/&E0| 0.29801E22 SHEH2

Ch. 28 SHE=s dHEY, t 80l -.2680/10 =2=E0|
=olst xoletd g =+ Ut
Beta H Xl NUH== #4HEH, MAS EZ2 1.83, A=<
SO 28 SHES 4HEY, 73101 -.4540110 =R2&E0| 0.6490122 SAHHEL
£ R|ost X0t & = 8ICt
Beta H 2% A== 2#4HEY, MMM =2 2.07, A=
SO 238 SHES 24HEH, t
£ |]OE X0t & = GICt
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=2 AP A= 2l HlWE ?AGHH t-testE AFEGHALE

==
e P

Hsl e gEad A7 azan P
Delta & 2= 49.74 3.146 51.20 4.747 -1.449 147
Delta $-¥ A= 49.82 4.830 51.40 3.442 -1.064 .305
Theta &> A= 27.74 1.668 27.23 1.772 1.135 275
Theta - A= 26.94 2.236 27.02 2.188 -.134 .895
Alpha #> == 10.96 1.481 10.83 1.644 -.085 932
Alpha $% A= 11.22 1.902 10.97 1.331 476 641
SMR &+ == 5.43 .993 5.07 1.513 -1.278 201
SMR $-3 == 5.61 1.123 5.10 1.093 1.598 132
Beta L &% 2= 4.00 1.081 3.79 1.602 -.852 .394
Beta L $% A= 4.23 1.145 3.74 1.003 532 .603
Beta H #3 ==+  2.12 872 2.15 2.193 -.937 .349
Beta H $% #=  2.17 769 1.77 573 1.809 .092

*p<0.05, **p<0.01

o] H= WXZO AFMD AFSO XH0I2 HImE ZOlCt

Delta &%l A== 4HEH, AIM2 A2 49.74, AAZ2 BZF2 51.2022 Lt

EFGCH 28 SHS AHSH, 72H0] -1.4490|1 SO|250| 0.1470/22 =7
MO KO8 x0olat]) & £ gt
Delta 2 U222 AHEM, AIMO HRS 4982, AHSO| BRS 514002 Lt

EtctCt 38 SAH

oy
o
>z
E

O™, t 8t0l -1.0640110 =2I=E0[ 0.3050122 S

T4, A=l Haeg 27.232=2 L

7
Bt 28 SHES 4HEH, t g0 1.135010 R2EE0| 0.27501E2 SHA

Theta 2= XN=2 4HEY, AMES B2 26.94, At=2 22 27.022 LUE}
SO B8 SHES 24HEH, t g0l -.1340111 REHE0 0.8950122 SHHS

C
M, AHES BZFE 10.96, ALl HZ2 10.8322 Lt
0.9

EtGtCh 38 SHEsS 24HEY, 7810l -.0850110 =2&E0| 320122 SAHH

Alpha 2z A== 4HEY, AHE2 E22 11.22, At=2 822 10.972 UE}
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SCH 28 SHES 24HEY, t g0l 0.4760/10 |2=E0l 0.64101E2 SHHES

SMR Ztzl A== &HEY, AMES HzZ=2 543, AI22 BZ2 5.072 LIER
Ch. 238 SAHES A4HEH, Z8i0l -1.2780112 RS0 0.2010122 SHHEL
g =ost Xoletd & = Gith

SMR 2% =2 A4HEH, ME2 BZE2 5.61, Al=2 EZ2 51022 UEH
Ch. 28 SHES 4HEH, t 20l 1.5980112) ®2=E0| 0.1320122 SHE2Z
=olst xoletd & = QUCh

Beta L &t&l X=2 2HEY, AHM2 HZ2 4.00, AtZ2 B2 3.792 LIEtR
Ch. 2& SHES 4HEH, Zg0l -.8520110 ®7oI=E0] 0.39401B2 SAHE2=Z
=olst Xoletd & =+ gt

Beta L 2%l N== Z4HEH, AHEM2 HD2 4.23, M= EZ22 3.742 LIEtR
Ch. 28 SHES 4HEH, t 20l 0.5320112 R2=E0| 0.6030122 SHE2Z
=olst xoletd g =+ Ut

Beta H X4 XN=2 #4HEH, AHMS HZ2 2.12, AIR2 BZE2 2.152 UE
SO 38 SHES 4HEH, 7301 -.9370112 |R2IEE0| 0.3490122 SHHES
£ R|ost X0t & = 8ICt
Beta H 2% XN== #4HEY, MMM HZ2 2.17, MRS BZ2 1.772 UE
L 238 SHES 4HEH, t g0l 1.8090/11 =2/&E0| 0.0920122 SHEH2
£ |]OE X0t & = GICt
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