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Newly Improved Incineration Plant's Impacts on Nearby Apartment Sale
Prices with Interrupted Time Series Analysis
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Abstract

This study aims to test the impacts of revamping an existing incinerator on sale prices of
nearby apartments by an interrupted time series analysis. Even though a step-by step analysis
covering long life cycle is required in the study of so-called ‘NIMBY(Not-in-my-backyard)’
facilities, there have not been enough studies with intervening time series analysis. With two
intervention events, which are Global Financial Crisis in 2008 and the completion of
revamping Goyangsi Incineration plant in 2010, a Box-Tiao's intervention ARIMA model is
used to identify types and duration of the impacts. The completion of plant's improvement
shows a negative pulse-type impact in the neighboring treatment area, which showed a spike
at the moment of intervention and decaying over time. Also, speeds of decay after pulse
among different sized apartments were not the same. Relatively, the impacts on bigger-sized
apartments were decaying much faster. Compared to the limited impacts of the plant
improvement project, the Global Financial Crisis gave geographically broader negative impacts
on apartment sales prices, including treatment area and two comparative areas.
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* (a), (b), (c) show the response to a step input for various simple transfer fune-
tion models; (d), (e), () show the response to & pulse for some models of interest.

Figure 2. Responses to Step & Pulse Input
(Box and Tiao, 1975)
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Table 3. Parameter Estimation Results

oy Treatment ARIMA(1,0,0) Comp. 1 ARIMA(2,0,1) Comp. 2 ARIMA(1,0,1)
Ha Coef. z-value Coef. z-value Coef. z-value
61 0.4618* 1.8020 -0.4417%= -4.4431
® 0.5424%** 6.9169 -0.0764 -0.3029 0.8941%** 15.9876
©2 0.3835** 3.0935
Lehman Brothers Bankruptcy event
w1 -0.9528*** -3.5844 -0.4951%* -3.1820 -0.9910*** -4.4769
&1 0.6066*** 49103 0.9787*** 73.7928 0.5325%** 53799
w2 -0.0619 -0.2964 0.6596* 1.7783 -0.2630 -1.0650
Newly Improved Incineration Plant event
w3 -0.4386*** -3.2628 -0.1150 -0.3787 -0.4426* -1.7718
&, 0.9732%** 72.2395 0.2584 0.2311 0.2571 0.5662
w4 0.5813* 1.6902 -0.2414 -0.7173 0.2700 0.9947
T ROYEFE 10%, * 0 RAFLTE 5%, FALTE 1%
Table 4. Residual ACFs of Estimated Models
Treatment model Residual ACF Comp. 2 model Residual ACF Comp. 2 model Residual ACF
| T L -
: 0 . ' . H . . T .
3) 742 ARIMA 2 A gg mEwgon A8 & Uk
Ch2og 8% Hgo] BASKE A™ol’] 1 Table 5. Ljung-Box Q-Statistics & = Significant
3l RERFaIO] White Noise 032 TFH9] Ljung-Box prob.
9] QEARS ol HRUACL Model Ljung-Box Q
ode
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Table 7. Parameter Estimation Results (small size)
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Table 8. Parameter Est. Results (over middle size)

30-pyung, over 40-pyung
ARIMA(1,0,1) ARIMA(2,0,2)
Coef. z-value Coef. z-value
61 | -0.5169*** | -3.6378 | 0.2934*** 4.0837
@1 | 0.8444*** | 93376 0.1709** 2.5458
62 -0.7066*** | -10.2323
®2 0.8177*** 12.5371
lehman brothers bankruptcy event
wy | -1.0709*** | -3.9553 | -1.9553*** -5.4395
&1 | 0.6817** | 84778 0.5290*** 5.7822
wz | -0.1690 -0.5523 0.9311 1.5380
Newly Improved Incineration Plant event
w3 | -0.5647** | -2.2196 | -1.5142*** -4.0072
&2 | 0.7137** | 50173 0.3723** 2.4896
w4 0.2777 0.8139 0.9989* 1.7763
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Table 9. Ljung-Box Q-Statistics & Significant prob.

Model = Ljung-Box_Q =
Statistics d.of Sig. (p)
10-Pyung 15.7331 20 0.7330
20-Pyung 8.1816 20 0.9906
30-Pyung 7.7438 20 0.9934
Over 40-Pyung | 25.0902 20 0.1980

Table 10. Residual ACFs of Estimated Models
10-pyung APT 20-pyung APT

Series t1Sresiduals Series t2Sresiduals

Acr

1 I » 5 [ [ 0

30-pyung APT over 40-pyung APT

Series ta3Sresiduals Series tadSresiduals
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Table 11. Intervention Impacts in Treatment
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