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Introduction___________________________________________________________

After the laptop fever, owning private cars has started to be a new fashion for people who can afford cars in China. For many young people the car becomes the third element of a sustainable life in addition to income and house. This project attempts to perform a time series analysis of the volume of private car ownership in China between 1990 and 2011 .

Data 













the volume of private car ownership in China between 1990 and 2011 .(The detailed data are shown in the pdf document “the volume of private car ownership in China between 1990 and 2011”).

PS: The unit of the volume of private car ownership is ten thousand.

	year
	1990
	1991
	1992
	1993
	1994
	1995
	1996
	1997

	car
	81.62
	96.04
	118.2
	155.77
	205.42
	249.96
	289.67
	358.36

	year
	1998
	1999
	2000
	2001
	2002
	2003
	2004
	2005

	car
	423.65
	533.88
	625.33
	770.78
	968.98
	1219.23
	1481.66
	1848.07

	year
	2006
	2007
	2008
	2009
	2010
	2011
	
	

	car
	2333.32
	2876.22
	3501.39
	4574.91
	5938.71
	7326.79
	
	


The following Graph below displays the volume of private car ownership in China between 1990 and 2011. We can see that it is an exponential distribution.
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So we use the logarithm of the volume of private car ownership instead of  the volume of private car ownership:

	year
	1990
	1991
	1992
	1993
	1994
	1995
	1996
	1997

	car
	81.62
	96.04
	118.2
	155.77
	205.42
	249.96
	289.67
	358.36

	log car
	4.40 
	4.56 
	4.77 
	5.05 
	5.33 
	5.52 
	5.67 
	5.88 

	year
	1998
	1999
	2000
	2001
	2002
	2003
	2004
	2005

	car
	423.65
	533.88
	625.33
	770.78
	968.98
	1219.23
	1481.66
	1848.07

	log car
	6.05 
	6.28 
	6.44 
	6.65 
	6.88 
	7.11 
	7.30 
	7.52 

	year
	2006
	2007
	2008
	2009
	2010
	2011
	
	

	car
	2333.32
	2876.22
	3501.39
	4574.91
	5938.71
	7326.79
	
	

	log car
	7.76 
	7.96 
	8.16 
	8.43 
	8.69 
	8.90 
	
	


The following Graph below displays the logarithm of the volume of private car ownership in China between 1990 and 2011. It is shown upward direction which implied non-stationary.
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Analysis & Model                                                                                                               
We can observe from the graph that the logarithm of the volume of private car ownership demonstrates an upward trend over time and therefore non-stationary. To confirm this, we will compute the sample autocorrelation function (“ACF”) at different lags using the following formula: 
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The subsequent correlogram plots the calculated ACF versus lag k:

[image: image6.emf]ACF

0.984

0.986

0.988

0.99

0.992

0.994

0.996

0.998

1

1.002

0 5 10 15 20 25

ACF


As ACF decreases when lag k increases, we mainly compare  AR(1) and AR(2).(When k>14,the sample capacity is too small so we neglect it.

Comparing the R-Square for AR(1) and AR(2), we see that they are all quite close to 1. AR(1) has better R-Square than AR(2). 

[image: image7.emf]SUMMARY OUTPUT AR(1)

回归统计

Multiple R 0.99962

R Square 0.99924

Adjusted R Square 0.9992

标准误差 0.037162

观测值 21

方差分析

df SS MS F Significance F

回归分析 1 34.51863 34.51863 24995.46 4.19E-31

残差 19 0.026239 0.001381

总计 20 34.54487

Coefficients 标准误差 t Stat P-value Lower 95%Upper 95%下限 95.0%上限 95.0%

Intercept 0.17542 0.042117 4.165079 0.000526 0.087268 0.263572 0.087268 0.263572

ln(Yt-1) 1.005963 0.006363 158.0995 4.19E-31 0.992646 1.019281 0.992646 1.019281


[image: image8.emf]SUMMARY OUTPUT AR(2)

回归统计

Multiple R 0.999048

R Square 0.998098

Adjusted R Square 0.997992

标准误差 0.05604

观测值 20

方差分析

df SS MS F Significance F

回归分析 1 29.65856 29.65856 9443.884 6.06E-26

残差 18 0.056529 0.003141

总计 19 29.71508

Coefficients 标准误差 t Stat P-value Lower 95%Upper 95%下限 95.0%上限 95.0%

Intercept 0.365283 0.067559 5.406886 3.88E-05 0.223347 0.50722 0.223347 0.50722

ln(Yt-2) 1.010305 0.010396 97.17965 6.06E-26 0.988463 1.032146 0.988463 1.032146


Conclusion         











AR(1) mode of  [image: image9.wmf]0.175
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 is adopted. With this model, see below graph of actual compared with prediction. 
These are logarithm comparison curves.
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And these are comparison curves of  the volume of private car ownership in China.
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The detailed data used in this project are shown in excel spreadsheet “TS sproj Private car ownership”.

