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Abstract

Time series analysis is one of the most important tools to describe the change of historical data
over time and to predict the trend of variables. In the real estate market, time series are often
used to forecast the trend of real estate prices, which provides the basis for investors to make de-
cisions in the real estate market. There are 132 groups Shanghai housing index of residential
houses monthly data from January 2005 to December 2015, analyzed by R, through the establish-
ment of Holt-Winters filtering model of data fitting in the Shanghai new residential index, finally
chose the Holt-Winters filter model of the additive model, and uses this model to predict the future
three years of Shanghai residential housing index.
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Phillips-Perron Unit Root Test

data: x.dif

Dickey-Fuller Z(alpha) = —102.82, Truncation lag parameter = 4,

p-value = 0.01

alternative hypothesis: stationary
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Figure 1. The time series plot of Shanghai new residential housing index
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Figure 2. Sequence diagram and ACF diagram after first order difference
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Table 1. ADF unit root test of Shanghai new residential index

1 P LEEEEERE ADF BARGLE

751 Hh ADF i PE shie

(c.t1) —2.3046 0.4498

X, (ct,2) —2.4385 0.3941 AR
(c.t3) -2.7628 0.2593
(c.0,1) -1.0246 0.6758

X, (c,0,2) -1.0764 0.6567 AR
(c.0.3) -0.909 0.7187
(0,0,1) 2.2351 0.99

X, (0,0,2) 2.1059 0.99 N
(0,0,3) 1.7579 0.9796
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Figure 3. STL decomposition of the new residential housing index in Shanghai
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Figure 4. Additive model and multiplicative model of Holt-Winters decompodition
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Figure 5. The Residual sequence of additive model and multiplicative model of Holt-Winters filter
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Figure 6. The generalized variance test of additive model and multiplicative model of Holt-Winters filter
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Figure 7. 2016-2018 Shanghai residential housing index forecast
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Table 2. 2016 Shanghai housing new residential index forecast

52 2. 2016 £ E LB F =i HATUNSE

Point Forecast Lo 80 Hi 80 Lo 95 Hi 95
Jan 2848.979 2797.806 2900.151 2770.717 2927.240
Feb 2857.129 2787.770 2926.488 2751.053 2963.204
Mar 2894.920 2811.237 2978.602 2766.939 3022.901
Apr 2922.906 2827.017 3018.796 2776.256 3069.557
May 2927.864 2821.155 3034.574 2764.667 3091.062
Jun 2915.306 2798.778 3031.835 2737.091 3093.521
Jul 2938.208 2812.625 3063.790 2746.146 3130.270
Aug 2947.464 2813.438 3081.490 2742.488 3152.440
Sep 2956.020 2814.051 3097.988 2738.897 3173.142
Oct 2972.876 2823.386 3122.366 2744.251 3201.501
Nov 2970.191 2813.541 3126.841 2730.616 3209.767
Dec 2962.423 2798.926 3125.920 2712.376 3212.470
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