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A= HEEAL A= HEEX VIR HELX
84] -14.1858+  2.850007] -19.4665%  1.885506
94] -152279+  2.895108 -189149%  1.88177
104] -214305+% 2926745 -21.6307%  1.880542
114] -20.2823« 2957282 256479«  1.888313
124] -366336« 2985724 -29.9384%  1.903516
134] -42.9063+  2.999781  -34.897% 1917718
144] -470917+ 2995326 -385223+« 1927913
154] -481976% 2976331 -389973* 1937414
1674] -488446% 2929439 -39.7983*  1.93964
174 -476675«  2.848027 -39.2251% 193275
184 -37621% 2724739 -30.3553*  1.916022
194] -24.0545+% 2560434 -18.3478+  1.898016
204] -11.2836+ 2354314 -708435%  1.888122
214 -210469 2083884 0891028  1.88337
224] 8340042+  1.704657 10.11301*  1.881106
234] 11.00773« 1212652  11.853%  1.880093
AR(1) 0629445+« 0010719
AR(2) 0006005  0.012614
AR(®3) -0.05886+  0.009903
AR(24) 0.301101%  0.007832
R-squared 0.9815 0.9501 0.8373
Adj. R-squared 0.9814 0.9499 0.8873
SE. of reg. 15.4504 25.3946 38,0929
Sum sq. resid 2073472.00 5620182.000 12705540.0000
Log likelihood -36283.09 -40737.7400 -44309.9800
F-stat. 9600.7760) 3862.3770) 34463.8700
Prob(F-statistic) 0.0000 0.0000 0.0000
SD. dep. var. 113.2821 113.4505 113.4505
AIC 8.3187 9.3120 10.1183
SC 8.35%4 9.3475 101207
H-Q criter. 8.3323 9.3241 10.1191
D-W stat. 19619 0.4933 0.2928
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HH2=

(H 4) FFZA1 (20074 x| B)

s 28 A 28 B 2 C
A= EE2A} AHF EERAN | AF BEXR
b4} 307.8393« 5193269 3280023+  1.709249| 293211% 0.681513
7] -706776+  0.150819| -12.3152«  0.116104| -159631%  0.113624
71 >17 -122.399% 4446048
7] 2#(7]1>17) 72372%  0.250056

7182 0235752« 0.003761| 0.236057*  0.004294
14 5929039  7.002663| -4.91767+ 1308938

24 -101921  6.497467| -10.7262+  1.371076

34 -14.1202%  6.434262| -17.238*  1.39525

44 -52.695%  6.525324| -486707+ 1629533

59 -90.0811%  6.688045| -86.9097+  1.944836

64 -108.735%  6.881246| -102.174« 228211

74 -115235¢  6.901504| -103.639% 2.3509

84 -117.927+  6.898832| -104.444% 2521285

9% -99.714*  6.737266| -101.81* 2.138935

104 -72.3646%  6.320280| -82.7397+  1.736473

114 -40.8219% 5200555 -39.1468+  1.401908

el 216779«  0.881992| 2.220684*  0.998945

ol 2121325 1.129415| 2.340989%  1.004682

s 274598+« 1.23427| 2.733049«  1.006998

gl 3899969+  1.234049| 4543537«  1.004454

Fad 2042499  1.129605| 2.317821*  1.003521

EQ 3.083055+%  0.882267| 3.256168«  1.003087

T -4.02473« 1675705 -1.44864  1.484069

14 -19.7638+  0.966173| -20.8484*  1.851712

24] -270302% 1516295 -29.0781%  1.852447

34 -37.3025%  1.938514| -40.2465+  1.853506

44 -439751%  2.260016| -47.8214*  1.854864

54 -481283«  2505772| -52.8346%  1.85638

641 -49.0114%  2.693194| -54.405% 1.857823

7A -375972%  2.834457| -435251%  1.858546

84] -189334«  2937192| -24592+«  1.85708
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e 2% A 23 B 2E ©
o A% EEeR | A% EEeR | A% EEeR
94] 221195+ 3.008196| -26.1007* 1.8534
104] 235787+ 3.057825| -24.038+  1.852191
114] —25.6321%  3.096341| -22.2084+  1.859844
124] -33.352« 3123502 -27.1563+  1.874817
134] -40.2526%  3.129763| -32.8056+  1.888806
144] 444626+ 3111865 -36.5142+  1.898846
154] 456805«  3.072692| -37.2592%  1.908204
164] -46.1324«  3.000608| -37.8416+«  1.910397
174 -44.1972%  2.883954| -36.5756%  1.903612
184] -33.3028«  2.730244| -26.8287+  1.887135
194] 174144« 2523771| -12.3674%  1.869401
201 588012« 2267555 -2.09594  1.859656
214 1.12719 1.94123] 4.014022«  1.854975
227 9.769769«  1516912| 11.63847«  1.852746
234] 1092539+  0.966069| 11.85459+«  1.851748
AR(1) 0.829968«  0.010932
AR(2) -0.14478+  0.014001
AR@3) -0.04871=  0.009769
AR(24) 0.287863«  0.006782
R-squared 0.9872 0.9475 0.8875
Adj. R-squared 0.9872 0.9473 0.8875
S.E. of reg. 12.3267 25,0118 36.5337
Sum sq. resid 1319967.0000 5452621.0000 11688077.0000
Log likelihood -34314.0800 -40609.3100 -43948.9500
F-stat. 13987.1200 3660.9220 34555.8700
Prob(F-statistic) 0.0000 0.0000 0.0000
S.D. dep. var. 108.7656 108.9302 108.9302
AIC 7.8670 9.2816 10.0347
SC 7.9067 9.3171 10.0371
H-Q criter. 7.8805 9.2937 10.0355
D-W stat. 1.8694 0.3286 0.2190
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AR AR DI FLE FAsk A A9 vz
sjo] ol =o] Ao S BT A3E <E 5>eld nojEr) FRUFCR 9

& AR v C orlel AR 248 YT 2y
B, 7ol Al TERHOR 971 emeh ol $08] el 24 AT
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AeYe 2 AT ol 4le] LIS FYale] B oS3t Adlel Aol
RMSE(Root Mean Squared Errors), (Mean Absolute Errors), MAPE

(Mean Absolute Percentage Errors)® =% 3}ic}.
20073 A X]@,a] 74 23 Co H]fs}o% Eﬁé A2] RMSE+= ¢F 60% 4~

:

TE 235 A (A/C) 23 B (B/C) 235 ¢
o007 | RMSE 1540699  (0.40452787)| 2533074  (0.6650871) 38.08635
Axo] MAE 1050847  (0.35320962)| 1956972  (0.65777542) 29.75137

7| MAPE 875711 (0.32853150)|  17.97738  (0.67440811) 26.65653
ooogid | RMSE 1270948 (0.31689375)| 2667239  (0.66504008) 40.10644
AXo) MAE 8898623  (0.29297942)| 2069556  (0.68138331) 30.37286

7| MAPE 7876261  (0.28138347)|  20.32462  (0.72610749) 27.9912
o007 | RMSE 1229208  (0.33651614)|  24.94885  (0.68301628) 36.52746
B MAE 8103572  (0.29309413)| 1951246  (0.70790372) 2756372

o MAPE 7032147  (0.28733835)|  20.08119  (0.82053261) 24.47336
soogid | RMSE 1044877 (0.26691863)| 2696542  (0.68884404) 39.1459
Bl MAE 7075375 (0.24352943)|  21.07276  (0.72530958) 29.05347

B MAPE 6166047  (0.23901427)| 21.81002  (0.84542105) 25.79782
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ALE 54 99l R A-EA W4E w3 23 Be 23 Cef wlasle]
5o FAS Halch 2007 A AY99] 735 RMSER 33%, MAEZ 34%
B A9 RMSEZ 32%, MAE

Al e Aluhgg o5 7431%” W w3 43 it

<R 6> RS A5HE FAssler 2007d AtRR 4 2¥E 54
dto] 2008d% Aol 8 o5S Falglch 2¥ AdA FES] 35S
T AT ARetalem At B A3 FabE 2 23FetA|
02 Aok AZE @] AERSA o]F shite] zEE FislelE T
wosle] Gauss®t Eviews A A7]1A7} 23314 S6lnz We ohe) 2 o
ol Al er] S 34 oSS ALY A 1B o5 84
o] v 4 5 & Aol

RS o ZellA] Absl st e9ls 23R 2 Be &Y
o AcllA RMSEZ 29.89%, MAEZ 2923% 45 Holx, Aulfi=ss
A4 Ef‘fé A% =¥ Col ulste] RMSER 3378%, MAEZ 3399% ©l

.

(H 6) X|HLIdl 2030 HHQ| o=

T 28 A (A/C) 28 B (B/C) 2 ¢

Axe) RMSE | 2668772 (0.6622) 28.25457 (0.7011) 40.30081
MAE | 20.29933 (0.6601) 217632 (0.7077) 30.75371

B RMSE | 2893602 (0.7333) 29.07665 (0.7368) 39.46161
MAE | 21.64028 (0.7503) 21.81998 (0.7565) 2884377
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Forecasting the Demand for Local

ABSTRACT

District-Heating Systems

Byeongseon Seo’, Sang Yul Shim™

The demand for local district-heating systems is closely related to the
temperature and socioeconomic variables. The climate change and
unpredictable climate variations, technological progress, and preference
changes generate wide and prolonged prediction errors from the
forecasting model. Based on the stylized facts of the district-heat data,
this paper proposes a real-time forecasting model of district-heat
demand. The proposed model is predicated on the state-dependent
relationship between the temperature and the district heat demand.
The socioeconomic seasonal variables and dynamic properties are
incorporated to explain the district heat demand in two metropolitan
areas for the period 2007~2008. A sizable amount of improvement in
prediction accuracy is observed.

Keywords : climate change, district-heating, hysteresis, prediction,
threshold model
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