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Table 1 Real estate auction data

Auction Sold out Sale Average
Period total total price /erag
bidder
number number rate
2001.1. 6,387,549 1,905,598 | 70.72% 3.52
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Figure 1 Auction sale price rate and number
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AEsle] A g o259 &S w7A " ek &= B8 Aypw FAL FEako
B EEs T AeA T A&l oM Chaos w41 1247 IFHAI R 5% FES FAAC
3 dolEe AFATH HE iAol gk olutE 1129k GEIFE 83%, AYE HF-Eat
TFZE B8 RaxA s 1009+ SG2@A7ME 57%, FHE& Feab 129k
B AlFo] thd Chaos 4 ATE Ao A S2ZAME 66%, EA 1678 RIS 70% AEE
Ao Alm"E AHol  glE Eofolth.  FEAk Holal 9t} o]F olFE Awls JEAIL H oF
Auja o] B3 dAFRE BB oAy 53 AER 295 AgEH T 9SS o4 S Uk
Auj A Abole] 71A Am " Ao I At

AT AEAHC EAZA 7|HE o]L3 23 Hlw Table 2 2001.1. ~2016.9. Real estate auction data for
A7 AE Hort AFALT W He Haet each purpose of use

A BAwRe @A A B3 HEA beriod /f?r ﬁﬁTt Sale | Average
g = ZAvujo] thi Chaos B4 AT A F7H erio ota ota PrICe | pidder

number number rate

=i B AL A Bl = L B IEX -
Agsiey gt A woks v o Fwdl Residential 1237315 | 375515 | 7495% | 36

FARY @2 AL o] FoAA7] wZol HolE <]

23] Hurst A4, correlation dimension, maximum
Lyapunov A5 & LEFs1 1 #Es F3l
dolelsl &4e EASA Sl 74 g1
F54 4wl Chaos wA1& Sl oftE Ao
Chaosw2] 7 Hlulsl| B pr) w2 o2 AR =

d Apartment 1.120339 | 378427 | 82.88% | 4.95
dol wHlstr dHelE7y Ao R o] fojxa Commercial | 1,005,153 | 207.165 | 57.65% | _ 2.38
ATk mEbd wElelH e sjAat FEo] TS Tndustrial 122.159 | 31.828 | 65.76% | 2.59
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Figure 3 Model architecture

Step 1. Hurst X4
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Table 3 Empirical data

Data Period Number
@D Monthly 2001.1. ~2016.9. 201
2 Weekly 2001.1.2. ~2016.9.30. 818
@ Daily 2001.1.2. ~2016.9.30. 2,847
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(2) Monthly (b) Weekly

Figure 4 Auction data histogram

4.1 Hurst X5
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Table 4 Monthly, Weekly, Daily Hurst exponent
comparison

(c) Daily

ALt 9 AAE BA9 A4S, time lag 9,
embedding dimension 10°] 7} AHEg3d HAo=
A=A time lag7b 92k ow= A 97149
s ol 1071 EAFH  fractal /o] RSSE
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Table 5 Monthly, Weekly, Daily correlation dimension
comparison

Monthly Weekly Daily
0.8994 0.8405 0.9581
./"*/ //
(2) Monthly (b) Weekly (¢) Daily

Figure 5 Hurst Exponent

4.2 Correlation Dimension 4]

ztztel  dlolge]  tha|  correlation  dimensions

Monthly Weekly Daily
Corr. dim. 2.795 0.418 0.266
Time lag 9 23 28
(2) Monthly (b) Weekly (c) Daily

Figure 6 Correlation dimension

4.3 Maximum Lyapunov X~ £4]

Zvzke]  dlo]Ee]  thdl maximum Lyapunov A5
EAS AT € AJAIE 9 maximum Lyapunov
A4 0 bit/month7} W$kth o)== AH7F E&AHXA
gL, 7o AER7E FEg vgdx= IS
n H ok ojujolt}. =, maximum Lyapunov A 57} 0,
Hurst A7} A fAECAE AH7F SHEA
ol d=s9e &dol glrh FE AAIYEY
maximum Lyapunov A5~ 0.006076443 bit/week =
15 2 °F 00061 bite] FFAdol AHEI 1bite]
gl 164.57 weekbitz AxbETh A AZho]
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s2WA A AR JgFHo] Y AFrtE
A2EES 9grstH, ¢F 1655 o]Fd& AT
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U (daily)®] -9, maximum Lyapunov A|5=7}
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wol=7t ¥stE AHE 9 AZmo|W nonlinear
dynamic system< 7] 7]9]AA S A ER Tk
Arzo] kol ol AV AmrF B4 adE
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Table 6 Monthly, Weekly, Daily maximum Lyapunov
exponent comparison

Q%3 correlation dimension’d2] weekly time lag
235 (1619)9F L *| gt

Table 7 2001.1. ~ 2016.9. Seoul APT auction period

Total Sales Average
period number | period
Approval auction 9,546,634 35,133 271.73

start day -Bid

Last request day
of allocation—Bid

4,844,220 30,122 160.82

Table 8 Correlation dimension time lag

Monthly Weekly

Time lag 9 months(270 days) 23weeks(161 days)

Monthly Weekly Daily
Exponent 0 0.00607 0.00394
Accuracy per bit 0 165 254
(2) Monthly (b) Weekly (c) Daily

Figure 7 Maximum Lyapunov exponent
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Figure 8 Real estate auction process
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Table 9 Chaos analysis for auction of each purpose used

Correlation Maximum
Purpose of Hurst - .
dimension Lyapunov
use exponent .

time lag exponent

Residential 0.8805 13 0

Commercial 0.7619 2 0

Industrial 0.8518 11 0

Land 0.9664 2 0

o P

(a) Residential (b) Commercial

~| /

(c) Industrial (d) Land

Figure 9 Hurst exponent for auction sale price rate of
each purpose used
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