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Estimating the Price Elasticity of Peak Residential
Demand using High Frequency Data*
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Abstract This paper studies the price elasticity of the peak electricity demand
of the residential sector in Korea using high frequency data collected by AMR
(Automatic Meter Reading) system. The main purpose of this paper is to estimate
the price elasticity by allowing the nonlinear relationship between price and tem-
perature in the short-run residential electricity demand curve. Specifically, we
consider a Logistic Smooth Transition Regression model with functional coef-
ficients to capture the temperature-dependent price elasticity of residential peak
demand in Korea. We show conclusive evidence that the non-economic variables
influence the price elasticity of peak residential demand in Korea. Our estimation
results show that the price elasticity is dependent upon temperature, and peak de-
mand becomes more sensitive when the weather is very hot or cold.
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Price Temperature Response Function
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Price Temperature Response Function (Each Pice) Price Temperature Response Function (Each Temperature)
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Price Elasticity (Summer Peak Temp) ) Price Elasticity (Summer Peak Temp)
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349 71 gl A A
EREE A7t
ADF test KPSS test PPtest ADF test KPSS test PP test

lag 1 -3.43%%  49.51%**  .3.43%* -2.39 57.18*** 239
lag2  -3.43%%  33.08%**% -3.43%* -2.39 38.17***% 239
lag3  -3.44%% 24 87*%% 3. 44%* -2.39 28.66%**  -2.39

Notes: ZF @9 A SAZ. *** ; p-value < 0.01, ** : p-value < 0.05, * : p-value < 0.1
o|t}. ADF, PP B H5F A7F 4] 35 YolA AAS AT om Telo] E-st= Aol
HFE7H4 o)t} SFA|RE, KPSS A AL trend-stationary 7} 75714 ot}

4: 33 Y N B L
g Azt BTl | A

A A WL

SHA

4 4 4
2012 8 6 15 3398 2013 1 3 11 9.25
2013 8 19 15 3284 2014 2 5 10 -3.09
2014 7 25 15 31.67 | 2014 12 18 11 4.58
2015 8 7 15 3257 |2016 1 21 11 43
2006 8 12 17 348 2017 1 23 11 572
B 33.17 | -5.388

Notes: O] 3£t 22 SWZF ] 2 W) A A ] Bit7] 28 HolEeh s m2 U4y A/d/2e)
12A11A 174] Apo] St A A&, o, 7 AL B7) B8 SJulato], SAl A
1041261 124] Afo]9] Hg7)2-& olulgict.
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4714 | 33 36 | Ad7td 25 55 85
460 |-0025 -0.064 -0.116[ 491  -0070 -0.090 -0.117
459 | -0038 -0.084 -0.147 | 490  -0.069 -0.089 -0.115
4.58 -0.054 -0.108 -0.182 4.89 -0.069 -0.087 -0.112
4.57 -0.071 -0.134 -0.220 4.88 -0.069 -0.086 -0.110
4.56 -0.089 -0.162 -0.262 4.87 -0.069 -0.085 -0.108
4.55 -0.109  -0.191 -0.305 4.86 -0.070  -0.084 -0.105
4.54 -0.129  -0.221 -0.347 4.85 -0.070  -0.084 -0.103
4.53 -0.149  -0.249 -0.388 4.84 -0.070  -0.083 -0.101
4.52 -0.167 -0.275 -0.422 4.83 -0.070 -0.082 -0.099
4.51 -0.184  -0.295 -0.448 4.82 -0.070 -0.081 -0.097
450 | -0.196 -0308 -0462| 481  -0071 -0.081 -0.095
449 | -0204 0312 -0462| 480  -0.071 -0.080 -0.093
4.48 -0.206 -0.306 -0.445 4.79 -0.071  -0.079 -0.091
4.47 -0.201  -0.289 -0.412 4.78 -0.071 -0.079 -0.089
4.46 -0.190 -0.262 -0.366 4.717 -0.072  -0.078 -0.087
4.45 -0.173  -0.228 -0.308 4.76 -0.072  -0.077 -0.085
4.44 -0.151  -0.187 -0.244 4.75 -0.072  -0.077 -0.084
4.43 -0.125 -0.143  -0.178 4.74 -0.072  -0.076 -0.082
442 | -0096 -0099 -0.115| 473 0072 -0.075 -0.080
4.41 -0.066 -0.057 -0.059 4.72 -0.072  -0.075 -0.079
440 | -0036 -0019 -0011| 471  -0072 -0.074 -0.077
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