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[ 4-3] TE5HT 715
- 2 AT Q%Y 4 ofz AT A%H 47
- Total
("8) N Mean Std. Dev. N Mean Std. Dev.
QO] sleqe CllSE 6466.212 5014.349 5047.233] 4269.203
addg elF A 155189.100120344.380 121133.580 102460.870|
=7F A 9l
TR B A 10037.434) 8432.899
=S (12A]~18A])
= (=71 a7 4 243 | 184 59
gl L84 =]
(124]~18]) 60224.606| 50597.396
SRzt B AT
(1841~244]) 6358.688 5700.496
oFzL <l gl
(184]~24) 38152.13] 34202.98
Qo] 35 QST 1739.319] 1236.789 2315.490| 1922.191
A elF A 41743.653 29682.926 55571.762] 46132.592
=7F B 9l
T B A 2626.336] 2093.050
=S (12A]~18A])
9 (27 ol 3 234 | 160 74
= ALY \
(1241~184]) 15758.014) 12558.300
oFft Bt AT
(184]~24]) 2779.676| 2415.707
R Q1 g
(1841~247) 16678.05 14494.24
- 43 -



of

A2d F -

11

=T

P
T
I

T

#F S
2] <

(1271)

[e]

E]

A(m) P A

(1271)

H]
A e LUM
2o o] AFY A

,44,

it

A UH-< LUM
AE U5 AA A F 20-300] H]&

g

A

LU T o p B N g -
— R X2 S i &o.% _ZTU
WL W™ wE S Ne
= 41 = <
P o TEW T By =
~ LIL ;O_,C.O\_ﬂ_! OJﬁNOSmeM L.ZT
O#ELT_,:_WF H_T._.WH LIHE a UE
o X ° i i N ¢ N oo
Tl LEn Fwwl .
T ) o] In o
T - i ] Moo A K
N 1%5; ) Mﬁ_ wooT °

—_— = r

GEd FpREswrEs -
X N B0 : o

I JW_ <0 % BN zm o .qu " MM
phw pPoTEV oo ~
o _ B

b E%ﬂﬂh?%? B ||
P X By Mmﬁ gy @ O g P LA
R e TR T YT g |k
IR - R R B
u_.LEmL]WﬂLWWWzTL%ﬂ =) N
F o= T B BE U R oy °
CEEACE R O N T
R S S Tl mw 7 By

- = I — o =
QP e O X T BT ¢
ﬂ%ﬂ%%%ﬂiiﬂig% B ||
N AT~ B oF o o |m|4r
Y EReYeds W T || %
~ ) e O ZT
o © | o
W 0 o T oL, o g wp o ;
ﬂ?m@%?%%wﬂﬂﬂm =

B ol B T Mo B %0 No =2 2}

,—ﬂ

3
50

150




L

Aol ddigtel of

49

o W7t

72}

Hle ofzk A|Zkrhe] Ab

B
ol

ofi

)
—_

50m, 100m, 150m<]

T 4719 By 7)g

:rL

SA A

..(12)

¥

oy + E %'Xo]' + E a'jqu +e

.(13)

k

p

p

1

In(

50, 100, 150

q=

-
0

4r

,45,



1. ¥5#E~=24Y9) =E¥
T35 EYoAE AMESE HEES de3dd A5e T 29 A
Mm-S Loluak &t ojuf EASAQIS(VIF: Variance Inflation
Factor) o] =F SHT #om=w tFyididoe] dAYsA] = As &
Attt DEEdgel B dE WFEL AHLIHUS ©, 3
WHE WA= IS ol 2AxY IARY A T FET Mgt
FogE0] 03 vl A4E FAE T o3 2ok
3E 4-5] (B9 W) old 2 ~Y 3AEA A
Coef. Std. Err. Exp(B)
LUM 6.016 *x*x 1.913 410.0221
WA L FA 11.393 7.149 88702.64
w3t 9 A3 19.428 xx* 8.184 2.74E+08
ek gl w9l 20.353 xxx 6.745 6.90E+08
Al 18.560 =** 8.231 1.15E+08
qF 8 5% Vs 8.281 6.493 3948.064
=44 2 4 28.015 xxx 9.596 1.47E+12
g8 26.256 *x 10.208 2.53E+11
7 20.723 *xx 6.530 1.00E+09
a9 g 18.686 **x 6.545 1.30E+08
20-30t) A& H& 2.174 2.062 8.797348
_cons -22.999 x*x 6.818 1.03E-10
Log likelihood -87.108
Hosmer-Lemeshow chi2 11.73
Correctly classified 82.99%
area under ROC curve 0.890
Pseudo R2 0.351
Number of obs 243
*xxp<0.01 **%p<0.05 *p<0.1
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£ 4-6] (27 AA) o 2A~Y AR A% - fd W 2 A
AU oyl 44 ¥ 50m 4 973 100m Ad {4 150m
Std. Std. Std. Std.
Coef. Exp(B) Coef Exp(B) Coef. Exp(B) Coef Exp(B)
Err. Err. Err. Err.
LUM 6.016**x 1.913410.0221] 7.745%% 3.025 2310.309 4.581* 2.469 97.60333 4.816%* 2.305 123.4437
7 20.723%x%  6.5301.00E+09 13.910**%  3.485 1099631 8.805*xK 2.719 6665.506 12.267+*% 4.659 212582.5
& T 2 << 18.686**+ 6.5451.30E+08 10.876**+  3.282 52893.76 5.720% 2.643 304.8739 10.367+x | 4.789 31807.68
il =47 4 F3 28.015%x¥ 9.596(1.47E+12] 22.911x* | 10.411 8.91E+09 23.755** 9.129 2.07E+10 20.241x* | 10.136 6.17E+08
2 Sk g FAFoe 20.353**x+  6.7456.90E+08 18.180**+  5.069 7.86E+07 8.634* 4.102 5621.091] 11.392xx 5.454 88583.02
B =3k 4 33 19.428** 8.18412.74E+08 23.829%* 9.377 2.23E+10f 19.816%* 8.267 4.04E+08
Ol 26.256** | 10.2082.53E+11] 20.614xx* 7.963 8.96E+08 20.988** 9.832 1.30E+09
A1 18.560+* | 8.231|1.15E+08
LUM 7.414% 3.4800 1659.82
o5 -36.438+*% 11.516 1.50E-16
0.000034
THEAT U 5X -10.282x%* 4.280 ]
Al
R 37571+ | 21.847 2.07E+16
4
= N 0.000268
g | AT B HIE -8.223+x | 3.619 4 0000+ | 0.0000.9999881
n AT
0.229+* 0.138 1.25776
it FAA 5
oW Ao} A}l 8.80E+11
276.182*x% 58.961 209.162*x% 45.627 6.88E+90 196.598*x+ 43.404 2.41E+85
(5T UE) 9
_cons -22.999%x%  6.8181.03E-10 -28.480**%  7.551] 4.28E-13 -14.158+*+ 3.920 7.10E-07] -19.467 5.604 3.51E-09
Log likelihood -87.108 -52.075 -59.010 -62.351
Hosmer-Lemeshow chi2 11.73 12.62 7.73 5.17
Correctly classified 82.99% 90.00% 87.55% 87.97%
area under ROC curve 0.890 0.959 0.948 0.946
Pseudo R2 0.351 0.611 0.560 0.535
Number of obs 243
**xxp<0.01 **p<0.05 *p<0.1
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E 4-7) (23 AA) o1F 2AXY AARA A3}
7+ o] 4 W 50m A " 100 4 " 150
oef. td. Err. [Exp(B) ICoef. Std. Err. [Exp(B) Coef. Std. Err. Exp(B)  [Coef. IStd. Err. [Exp(B)
LUM 5.703%** 1.925 299.7215 8.015%* 3.130 3026.804 5.200%* 2.602 181.3498 4.818*% 2.344 123.7178
=7 20.123*%* 6.448 5.49E+08 16.176x* 6.480 1.06E+07 15.417** 7.419 4960702 15,422 6.874 498493
o gl J¢g] 18.155%x 6.458 7.67E+07 13.24 1% 6.520 563063.5 12.597% 7.327 295716.6 13.557% 7.009 771972.1]
SAA O FA 27.313%*x* 9.533 7.28E+11] 24.813*x 12.125 5.97E+10  28.257x** 11.77¢( 1.87E+12)  23.550** 11.216[ 1.69E+10
3 231 2 A 3] 18.862+* 8.101] 1.55E+08 25.801 % 10.620 1.60E+11]] 25.146%* 11.249 8.33E+10 16.819% 10.205) 2.02E+07
BEEREREEEEE 19.663*** 6.670 3.46E+08 20.243 %% * 7.174 6.19E+08 15.271% 7.886 4286810 14.513% 7.418 2009547
- o5 25.664* 10.215 1.40E+11]] 23.749 11.013 2.06E+10 19.516 12.663 2.99E+08  25.954%* 13.028] 1.87E+11
i Al %F 17.501 %% * 8.246/ 3.99E+07 10.453 8.286 34650.41] 9.004 12.113 8135.256 14.005 10.940, 1208360
B T ATFHEA 10.786 7.064] 48352.84 1.973 9.128 7.189032 6.375 9.253 587.2008 6.493 8.087 660.3347
EEs 7.758 6.403  2340.39 2.688 6.126 14.70287 6.439 7.326 625.7627 7.136 6.859 1256.149
ST -373.655 509.4875.30E-163 -540.887 433.634 1.20E-235 -770.178 614.362 0 -735.697 640.035 0
2030 Akl v & 1.861 2.194 6.432886 0.450 3.152 1.56897 3.273 3.090 26.37956 3.022 2.883 20.54064
A A 0.000 0.00 1 0.000 0.00! 1.000005) 0.000 0.000 1.000004 0.000 0.000] 1.000006
lum 7.087%* 3.648 1196.564 3.278 3.352 26.52905 1.548 2.953 4.702162)
B -35.541%*x* 11.759 3.67E-16 -6.766 7.970, 0.001152 0.000 0.0000  0.99998
RNES 36.108 23.881] 4.80E+15  20.555 27.224] 8.45E+08 0.000 0.000] 1.000006
AF A+ -2.983 4.965 0.0506365  -6.467 5.400 0.001554 0.000 0.000 0.999987
T -11.174 11.0920 0.000014 0.749 16.650 2.114229 0.000 0.000 1.000018
kil =7 4.753 4.629 115.8916 3.345 4.714 28.36777 0.000 0.000 il
o) [ T 9l 54 -1.490 6.989 0.2254184 -8.247 5.656 0.000262 _ 0.000 0.000 1
» R 18.368 17.442) 9.49E+07  35.647 23.256 3.03E+15 0.000 0.000 1.000021]
s BRI E 7.607 4.740 2011.323 5.994 4.877 400.9878 0.000 0.000 1.000003
TAA U -24.062 24.735 3.55E-11] -34.850 28.048 7.33E-16 -29.787 26.411] 1.16E-13
BE] AR} 0.077 0.100 1.080071 0.163 0.131] 1.177228 0.158 0.108 1.17157§
AT 1 268.014%** 60.856( 2.50E+116] 196.794%*x 47.858 2.93E+85 189.628*x* 44.065 2.26E+82
_cons -22.096x % * 6.752] 2.53E-100 -30.866*xx* 9.317 3.94E-14 -25.574xx*x* 9.455 7.82E-12] -22.069%** 7.672| 2.60E-10
Log likelihood -85.910 -51.959 -57.371 -62.358
Hosmer—Lgmeshow 11.64 12.04 2.18 8.59
chi?
Correctly classified 83.40% 90.42% 88.38% 87.97%
area under
ROC curve 0.892 0.958 0.950 0.944
Pseudo R2 0.360 0.612 0.572 0.535
Number of obs 243
**xxp<0.01 **xp<0.05 *p<0.1
by
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= 5 E3) mgol Ay
E3] BEAra Aol (VIF: Variance Inflation

o TEE dw uuga
A

Coef. Std. Err Exp(B)

LUM 3.503 *x 1.419 33.20422

sk gl yg-efE 11.599 *x*x 3.428 108963.4

A7 6.732 6.327 838.5855

qF 9 59 Ve 5.352 * 2.964 211.1327

=43 4 3 21.440 *x*x 7.245 2.05E+09

o= 11.371 * 6.352 86810.13

7 10.628 *x*x 2.917 41257.23

A5 -30.649 26.468 4.89E-14

v 3 g4 9.930 *xx 3.099 20547.05

20-30] &1 vl& 2.772 1.910 15.98312

_cons =12.735 xx*x 3.375 2.95E-06

Log likelihood -113.303

Hosmer-Lemeshow chi?2 11.01
Correctly classified 79.49%
area under ROC curve 0.831
Pseudo R2 0.224
Number of obs 234

*xxp<0.01 *xp<0.05 *p<0.1
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(£ 4-9] (29 AA) o]F ALY AR A} - KAT WP LT A
& ol 44 Wb 50m 244 W7 100m 244 Wb 150m
Std. Std. Std. Std.
Coef. Exp(B) Coef. Exp(B) Coef. Exp(B) Coef. Exp(B)
Err. Err. Err. Err.
LUM 3.503*x | 1.419 33.20422  3.280% 1.773 26.58728  3.537*x 1.687 34.35038  3.989x*x 1.577 54.01265
e 10.628+*x| 2.917| 41257.23 10.813x*x| 3.133 49678.17) 9.915x*x| 3.215 20225.68 10.046***| 3.011f 23059.71
AL ) 9 << 9.930*x*| 3.099 20547.05  9.001*xx| 3.386 8112.848  9.072**x| 3.392 8711.223  9.006**x| 3.154 8153.286
[e)
= =473 9 £35 21.440%*x| 7.245 2.05E+09 21.559%* 8.694 2.31E+09 18.454*x 8.056 1.03E+08| 16.142** 7.651| 1.02E+07
‘iH_ <k g Fago g 11.599**x| 3.428 108963.4 12.550***| 3.637 282037.9 10.643***| 3.828 41903.8 10.324***| 3.518 30455.61
o A5 94 53 75 5.352% 2.964 211.1327  8.701*x*| 3.288 6007.886  7.888** 3.372) 2665.137  7.858x%* 3.106 2586.697
T 95 11.371% 6.352 86810.13
A S -51.292% 30.408 5.30E-23 -58.449+* | 30.249 4.13E-26/ -55.026* 30.898| 1.27E-24
2:30t] AT H& 4.919%x 2.483 136.9026  6.411x%x 2.783 608.7169  6.259%* 2.783 522.784
o LUM -5.695*%*x|  2.115/ 0.003364
e ) 2 g 9.816***| 3.526 18331.11
U [(FTAAF AFIA
. -410.859** |187.6323.70E-179-433.392** | 197.4946.00E-189
A (A BE)
5 AP G
T - n -0.427*+x|  0.149 0.652759 -0.414*x*| 0.157 0.660986 -0.384x** 0.153] 0.680947
TAA
_cons -12.735%xx| 3.375 2.95E-06 -11.783*x 4614 7.64E-06 -15.817*xx| 4.964 1.35E-07] -7.181%x* 3.612 0.000761]
Log likelihood -113.303 -113.303 -88.956 -92.656
Hosmer-Lemeshow chi2 11.01 11.01 8.60 27.95
Correctly classified 79.49% 79.49% 85.90% 83.76%
area under ROC curve 0.831 0.831 0.894 0.894
Pseudo R2 0.224 0.224 0.391 0.365
Number of obs 234
**xxp<0.01 **p<0.05 *p<0.1
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[3£ 4-10] (2% AA) old =AY 374 dt
47 ol ¢ ¥4 50m A ¥4 100m &3 HH73 150m
Coef. Std. Err.| Exp(B) Coef. Std. Err.| Exp(B) Coef. Std. Err.| Exp(B) Coef. Std. Err.| Exp(B)
AEaA 0.000 0.000 1] 0.000 0.000 1.000002 0.000 0.000 1.000001 0.000 0.000 0.999997
LUM 3.251%* 1.429 25.82366 3.263% 1.812] 26.13097 3.608x* 1.711] 36.87579 3.990#* 1.579 54.06512
A 10.221 %% 2.953 27461.36 9.742% %% 3.242) 17017.01 9.997 % xx* 3.237 21964.97, 10.072%%* 3.018 23667.72
" o 2 34 9.609*** 3.125/14898.73 7.967 x 3.481]  2883.7 9.135%*x* 3.426| 9278.496| 9.022%%* 3.159 8282.369
°© =44 9 F4 21.093 % 7.292/1.45E+09 21.021% 8.782 1.35E+09 18.213%x 8.109 8.12E+07, 16.008* * 7.652| 8957778
i sub gl gy 11.153x% 3.454/69740.38 10.890#** 3.819 53654.67 10.675%** 3.845 43279.32] 10.413%%* 3.539 33282.17
Bl A 9 53} s 4.936* 2.996| 139.2602, 7.659 3.424 2120.012 8.031%x 3.404| 3074.969 7.862%% 3.113 2596.374
5 o7 11.234% 6.379 75644.29 8.390 7.593 4404.263 4.206 7.489 67.09641 6.302 7.029 545.765
A5 -32.301 26.7079.37E-15 -50.199 30.986 1.58E-22 -57.644% 30.524) 9.24E-26] -54.773* 30.879 1.63E-24
A 6.132 6.415| 460.2856 3.669 5.228 39.20263 8.625 6.490 5570.467 14.286 8.974 1600108
=T -93.213 106.994/3.30E-41] -200.465 129.890 8.69E-88 -189.256 142.974 6.42E-83 -172.203 145.879 1.63E-75
2030 A& Bl & 2.868 2.048 17.5990 4.476% 2.681] 87.87856 6.033** 2.939 417.0106| 6.199%% 2.790 492.2336
LUM 1.030 2.291] 2.801116| -1.053 2.474 0.348952 -5.622% %% 2.138 0.003618
A 4.336 3.525 76.40432 6.689* 3.452| 803.8741 0.000 0.000 1
o] 2 << 7.295 3.482 1472.433 9.673 %% 3.559 15886.68 0.000* 0.000 1.000007
A = A9 EH -7.502 12.711 0.000552 20.569 18.578 8.57E+08 0.000 0.000 1.000024
2 Sl gl kol 10.573 6.625 39079.48 5.919 5.468 372.2189 0.000 0.000 0.999998
9] A 9 53} s -2.899 3.248 0.055062 1.054 3.365 2.870123 0.000 0.000 1]
" o= -3.928 5.818 0.019683] 4.823 8.840 124.3293 0.000 0.000 0.999993
T AR 23.554 17.202] 1.70E+10 -2.637 22.522] 0.07155 0.000 0.000 0.999903
TAA A= 36.056 27.496 4.56E+15 46.633 30.480 1.79E+20 -6.584 32.417 0.001382
ARA U= -404.347 % 194.0092.50E-176 -434.504** 202.2782.00E-189 -215.825 190.745 1.86E-94
Bt FAAE -0.393*x* 0.148 0.675226| -0.415% % 0.158 0.660145| -0.387+% 0.154 0.67926
_cons -12.181 %% 3.4105.13E-06  -13.225*x* 4.843 1.81E-06  -15.670%*x* 5.024] 1.57E-07 -7.204%% 3.627 0.000743
Log likelihood -112.454 -86.311 -88.871 -92.622
Hosmer-Lemeshow chi2 10.42 4.60 8.54 13.58
Correctly classified 79.49% 82.83% 85.04% 83.76%
area under ROC curve 0.833 0.895 0.894 0.894
Pseudo R2 0.230 0.407 0.391 0.366
Number of obs 234
**xp<0.01 **p<0.05 *p<0.1
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F50F FF FHLF 124~64) Az AEAT 2
an g W5 47 "H3 100m & "3 300m 44 "3 500m
Coef. Beta Coet Beta Coef. Beta Coef. Beta
4 HA 0.656x*x|  0.577  0.648xxx|  0.570 0.633*x*| 0.558 0.639*x*| 0.563
g Astd = 0.083% 0.103  0.082%* 0.100 0.074x 0.091 0.069 0.085
2030 &1 vl 1.867++x|  0.200  1.498*x+*|  0.160 1.536***| 0.164 1.548*+*| 0.166
AAAA 0.192x**|  0.182]  0.168***|  0.159 0.167+*x| 0.158 0.169**x| 0.160
sz g)m AFd A H = 30.703+*x|  0.185 36.197**x| 0.184  32.379x% 0.147
B FAA 0.032*x*|  0.180 0.033**x| 0.172 0.028x* 0.135
_cons 2.351 2.160 2.302 2.313
Number of obs 136
R-squared 0.6206 0.6607 0.6548 0.6426
***p<0.01 **p<0.05 *p<0.1
- 63 - ;-'! .f,ﬁ.1_]| 5+ T
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5 F5 OFHEF 6A~124]) A7t AZA T A
" g A4 W7 100m A8 W7 300m 24 W4 500m
T Coef. Beta Coef. Beta Coef. Beta Coef. Beta
USRS 0.503+x* | 0.500 0.618+xx| 0.614 0.700%** | 0.696 0.626%** | 0.622
LUM ~1.172% ~0.156 -2.081%%% | -0.277  -1.608%%% | -0.214 -1.803+** | -0.240
2030 &I Bl & | 2.070%** | 0.253] 1.245%x 0.152 1.503% 0.183  2.782xxx | 0.340)
Aetd = 0.186%*% | 0.244]  0.119%x* 0.156 0.096+ 0.126  0.104* 0.137
A uF S48 2 4 2.658 0.111 2.325 0.097
R 1407.937+ 0.146
A5 2 =53 7F 1.426% % 0.177 1.070% 0.133  1.155% 0.144
o= 3.845%x 0.140  4.259%x* 0.155
HFAT 2 FA 3.679xx 0.146
S gl g elet 2.378xx 0.123
T4 1.752%xx | 0.282
. ol 7 6.168%* 0.176  3.378 0.099
= 8.220%% | 0.139
FTAA W 21.921%%% | 0.252]  30.458%%% | 0.298 21.411%xx | 0.200
Bt FAAS -0.094%*x | -0.326  -0.108*** | -0.356 -0.063*** | -0.217
_cons 4.471 3.876 2.600 1.902)
Number of obs 59
R-squared 0.6956 0.8643 0.8066 0.8320

*xxp<0.01 «+p<0.05  *p<0.1
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_6’7_

[ 4-14] (-3 28) 3 A 49
TERS T FIHEF 12A~6A]) Az AT Al
2 IR R 743 W4 100m 7 W4 300m 7 W 500m
Coef. Beta Coef Beta Coef Beta Coef. Beta
'+ g 0.519%** | 0.468 0.572%** | 0.517  0.500%*x | 0.451  0.490%#* | 0.443
LUM -0.634%* | -0.158 -0.537x -0.133  -0.580%* | -0.144 -0.547x -0.136
el AN 0.189**x | 0.200 0.166%x* 0.175  0.173*x 0.183  0.160x*x 0.169
Askd wd 0.128xx 0.167  0.134xx 0.175  0.148xxx | 0.193  0.173xxx| 0.225
2030 AJ&A v & 1.316% 0.132]  1.450%x 0.146  1.394x 0.140|  1.626%x 0.163
sub gl dgee 0.901%* 0.127  1.015%x 0.143
LUM -0.759** [-0.157 -1.587+* | -0.221
e gn 5 2.454%x 0.145 2.926%* 0.112|  4.837« 0.133
A7 2 Hd7s -0.568 -0.1260  -1.022x -0.219
T W -19.553+* -0.136 -13.730 -0.094|
_cons 3.221 2.938 3.489 4.797
Number of obs 114
R-squared 0.5177 0.5530 0.5680 0.5724
*x*%*p<0.01 **p<0.05 *p<0.1
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_69_

- A W 4 {7 100m 4 {4 300m 4 {4 500m
T Coef Beta Coef Beta Coef. Beta Coef Beta
R R 0.651*** | 0.724 0.636x** 0.745 0.649x** 0.684 0.649x** 0.642
LUM 1.199%x 0.160 1.327 %% 0.193 1.319%x*x 0.206 1.803** 0.285
2030 A& Bl & | 1.374%x 0.135 1.536%* 0.167 1.480%** 0.201 1.923%*% 0.242
& W A 1.018**x | 0.227 1.318x*% 0.256 1.573 %% 0.327 0.825xx 0.161
wof 2 F 1.020**x | 0.249 1.309%** 0.285 1.469%* * 0.338 1.211%%% 0.279
At wd 0.088x 0.152 0.095% 0.139
o Bl R 0.137 0.115  0.272xx 0.182
T 1.387xx 1.044 1.214%x 0.248 1.336+* 0.261
A7 46.579% * 0.185  94.621%xx 0.182
4 9y AFdT EE -28.164%xx | -0.207 -17.824x -0.170
AR U x 17.198%** 0.346] 15.542xx 0.305
Hat FAA 7 -0.044+% -0.119  -0.071x*x | -0.2420 -0.048%x -0.179
_cons 0.177 -0.393 -0.901 -1.792
Number of obs 71
R-squared 0.7054 0.7529 0.7740 0.8795
*%%P<0.01 **p<0.05 *p<0.1
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Abstract

Land Use and Using Population
of Commercial Areas

by Day and Night

— Focusing on Analysis of

De Facto Population in Seoul —

Oh, Da—Won

Urban and Regional Planning

Department of Environmental Planning
Graduate School of Environmental Studies

Seoul National University

Some commercial districts attract most of their visitors only during
day—time, while others at night—time. This difference in time of
population flow may be affected by land use such as mixed—use.
This paper aims to analyze the different impacts of mixed land—use
on population flow between the diurnal and the nocturnal districts.
On an hourly basis, the standardized value of population in each

census tally—districts forms distinct patterns in the 24—hour range.



Based on a k—means clustering with an hourly location—based
population data—set collected from smartphone signal in Seoul, we
classify census tally—districts in commercial areas into two groups:
Diurnal and nocturnal.

We introduce a binominal logistic model where a binary indicator is
used as the dependent variable for the two groups. A comparison of
land—use patterns between the two groups shows some significant
differences as follows: First, the nocturnal areas tend to have
distinctive features consisting of vibrant streets due to a higher
degree of mixed use. In those areas, the degree of mixed—use is
found to be higher. Next, the residential use has a higher impact on
the increase of floating population than other uses.

These results imply that a proper degree of mixed use attracts
more people to commercial districts even at night, thereby

enhancing the vitality of the streets.
Keywords : Mixed land use, LUM, commercial districts, big data,

Seoul Living Population, cluster analysis
Student Number . 2017—21576
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