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Abstract In this study, we consider a problem of forecasting daily city gas demand of Korea. Forecasting daily gas
demand is a daily routine for gas provider, and gas demand needs to be forecasted accurately in order to guarantee
secure gas supply. In this study, we analyze the time series of city gas demand in several ways. Data analysis shows
that primary factors affecting the city gas demand include the demand of previous day, temperature, day of week,
and so on. Incorporating these factors, we developed a multiple linear regression model. Also, we devised a sampling
procedure that selectively collects the past data considering the characteristics of the city gas demand. Test results
on real data exhibit that the MAPE (Mean Absolute Percentage Error) obtained by the proposed method is about
2.22%, which amounts to 7% of the relative improvement ratio when compared with the existing method in the

literature.
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Fig. 3. Scatter chart between city gas demand (y-axis)
and temperature (x-axis)
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Table 1. Correlation coefficient values with demands
of the latest days

d-1
day

d-2
day

d-3
day

d-4
day

d-5
day

d-6
day

d-7
day

0.983 0.959 0.944 0.935 0.931 0.936 0.942
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Table 2. Determinant coefficient values of the models

Gl

Models Equation R

The proposed model (1) 0.993

(2) 0.989

The truncated models (3) 0.965

4) 0.912
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Table 3. Interferences on regression coefficients

(a) Regression coefficients of model (1)

1 Coefficient values Standard error  t statistics p-value
5 4501.96 726.33 6.20 <0.001
el 1.18 0.02 4931 <0.001
B -0.30 0.02 -1437 <0.001
B 0.04 0.01 433 <0.001
per -180.46 20.28 -8.90 <0.001
B -708.61 3176 22231 <0.001
5 8885.54 24437 36.36 <0.001
5 1424.99 335.19 425 <0.001
5 1845.69 265.56 6.95 <0.001
B 2591.79 254.90 10.17 <0.001
Bo 1799.75 256.41 7.02 <0.001
B -1403.74 243.81 -5.76 <0.001

(b) Regression coefficients of model (2)
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2) Coefficient values

Standard error

t statistics p-value

13638.67
0.78
-475.62
9048.80
5189.04
4275.46
4554.57
3827.60
128.14

2R RBIRR ™ B

771.51
0.01
21.08
288.15
288.01
289.26
289.31
289.95
289.75

17.54
71.70
-22.57
31.40
18.02
14.78
15.74
13.20
0.44

<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001

0.658

(c) Regression coefficients of model (3)

%

922.0
yel 0.98

3) Cocfficient values

3232
0.0

Standard error

29
174.6

t statistics p-value

0.004
<0.001

(d) Regression coefficients of model (4)

4) Cocfficient values

Standard error

t statistics p-value

5 77288.0
Jél -2025.3

315.1
18.9

2453
-107.1

<0.001
<0.001
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Table 4. Comparative test results in terms of APEs

(Unit: %)
: The
Park Simple
ES ARIMA : proposed
et al.[9] sampling method
mean

(MAPE) 7.39 3.95 240 297 222
25 percentile  2.40 1.10 0.85 0.92 0.64
median 5.62 2.58 1.90 2.15 1.59
75 percentile  11.07 5.10 3.36 3.95 297
90 percentile  16.30 8.74 4.52 6.16 4.49
max 31.88 40.27 14.33 24.53 17.75
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Table 5. MAPEs of the tested methods without holiday

adjustment (Unit: %)

Simple The The

sampling truncated proposed

model (2) method
2011 7.07 2.97 2.44 2.26
2012 7.08 2.98 2.39 2.26
2013 7.28 2.98 2.43 2.27
Overall 7.14 2.98 2.42 2.26
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