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Name: xxxxxx xxx
1. Introduction
Cancer is a broad group of diseases involving unregulated cell growth. There are over 200 different known cancers that affect humans. The chances of surviving the disease vary greatly by the type and location of the cancer and the extent of disease at the start of treatment. In 2007, cancer caused about 13% of all human deaths worldwide. Rates are rising as more people live to an old age and as mass lifestyle changes occur in the developing world. This project attempts to perform a time series analysis of the death by cancer in Korea
2. Data
The data for this project is obtained from Statistics information system of Korea (web address: http://www.index.go.kr/potal/main/EachDtlPage.do). The study includes 30 years of data from 1983 to 2012. 

The following Graph below displays the movement of the number of death caused by cancer during the period. It is shown upward direction which implied non-stationary. 

[image: image1.png]# of death by cancer

80,000

60,000

40,000

20,000

Number of Death by Cancer

el

1983 1985 1987 1989 1991 1993 1995 1997 1999 2001 2003 2005 2007 2009 2011

year





3. Analysis
We can observe from the graph that the death caused by cancer demonstrates an upward trend over time and therefore nonstationary. 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:
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The illustration above shows that the ACF becomes less than zero starting lag 11, proving nonstationarity. We now proceed with obtaining stationarity through differencing. 

 FIRST DIFFERENCE
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SECOND DIFFERENCE
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Comparing the R-Square for both models, we see that they are all quite close to 1. AR(1) has better R-Square than AR(2).
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Regression Statistics

Multiple R 0.995281803

R Square 0.990585868

Adjusted R Square 0.990237196

Standard Error 1386.020303

Observations 29

ANOVA

df SS MS F Significance F

Regression 1 5457764450 5457764450 2841.028589 6.76369E-29

Residual 27 51868411.58 1921052.281

Total 28 5509632861

Coefficients Standard Error t Stat P-value Lower 95% Upper 95% Lower 95.0% Upper 95.0%

Intercept 2193.049943 987.6134515 2.220554954 0.034963209 166.6345242 4219.465361 166.6345242 4219.465361

X Variable 1 0.987519692 0.018527122 53.30130007 6.76369E-29 0.949505177 1.025534206 0.949505177 1.025534206
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Regression Statistics

Multiple R 0.995072698

R Square 0.990169675

Adjusted R Square 0.989383249

Standard Error 1391.47284

Observations 28

ANOVA

df SS MS F Significance F

Regression 2 4875635250 2437817625 1259.075418 8.07418E-26

Residual 25 48404916.63 1936196.665

Total 27 4924040166

Coefficients Standard Error t Stat P-value Lower 95% Upper 95% Lower 95.0% Upper 95.0%

Intercept 2866.008608 1113.675716 2.573467812 0.016385666 572.3505354 5159.666681 572.3505354 5159.666681

X Variable 1 0.823993149 0.194843468 4.229000633 0.000274646 0.422705515 1.225280782 0.422705515 1.225280782

X Variable 2 0.156163939 0.192694428 0.810422701 0.425345071 -0.240697665 0.553025543 -0.240697665 0.553025543


4. Conclusion
In conclusion, AR(1) model of Yt = 2193.049954 + 0.98751969Yt-1 is adopted. Using this model, we can project the number of cancer death throughout the same period and compare it with the actual one as below. 
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