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Time Series Project
Fall 2010
Introduction
Coffee basically runs my life, so if I could just figure out a way to predict future prices…Anyway, I’ll do my time series project on it, although I doubt I’ll actually put it to use for somehow getting coffee cheaper (it isn’t that expensive anyway).
Initial Data Analysis
Data was obtained from the following source: http://www.indexmundi.com/commodities/?commodity=robusta-coffee&months=120
There is 121 data points in this set.  Here is a look at what the graph of coffee prices by month looks like (Excel Tab Initial Graph):
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I analyzed the sample autocorrelation of this data set before proceeding to see if stationarity could be determined.  Here are the results (Excel data tab Initial Autocorrelation):
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The correlogram does not approach zero with any speed (first hits around lag 45) and once it does there is no oscillation around zero.  Therefore stationarity is not exhibited by this data.  To continue, we will see if the first differences of the data set exhibit stationarity to see if that would be a more appropriate set of data for our ARIMA model.

Here is a graph of the first differences by month (Excel Tab First Differences Graph):
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Now, the sample autocorrelations were calculated for the first differences and are graphed as follows (excel tab 1st Diff Autocorrelation):
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These results are much more indicative of a data set with stationarity.  To measure how many of our data points fit within the realm of a white noise process centered at 0, I calculated the 95% confidence interval as +/-sqrt(1/120)*1.96 = +/-17.9%.  Of the 118 lag points (excluding the first), 4 of them lie outside this confidence interval, or 3.4%.  This result is somewhat satisfying.  We will fit an AR(1), AR(2), and AR(3) model to this data and decide which model is preferred.  Part of this process will be evaluating the Ljung-Box statistic for each of the models.  There is a graph provided calculating Q for lag K values between 5 and 15.  On the graph is also included the critical 10% value for the chi-squared distribution and 5% as well.  
Modeling
AR(1) (There is an AR(1) Model tab, the Ljung Box calculations are at the bottom):
[image: image5.emf]SUMMARY OUTPUT

Regression Statistics

Multiple R 0.23208645

R Square 0.05386412

Adjusted R Square 0.04577749

Standard Error 4.35135507

Observations 119

ANOVA

df SS F Significance F

Regression 1 126.1191311 6.661 0.011090954

Residual 117 2215.312042

Total 118 2341.431173

Coefficients Standard Error t Stat P-value

Intercept 0.60080991 0.40400919 1.487 0.1396733

X Variable 1 0.23328146 0.090388727 2.581 0.011090954


Formula: Yt = .601 + .233* Yt-1 + et 
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*Note that differences are applied to restated actual values
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AR(2) (There is an AR(2) Model tab, the Ljung Box calculations are at the bottom):
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Regression Statistics

Multiple R 0.255318116

R Square 0.065187341

Adjusted R Square 0.048929729

Standard Error 4.362065041

Observations 118

ANOVA

df SS F Significance F

Regression 2 152.5881448 4.009650538 0.020733071

Residual 115 2188.175314

Total 117 2340.763458

Coefficients Standard Error t Stat P-value

Intercept 0.648646201 0.409969469 1.582181724 0.116354518

X Variable 1 -0.108333525 0.093178786 -1.162641513 0.247381979

X Variable 2 0.259370039 0.093229698 2.782053818 0.006314902


Formula: Yt = .649 + .259* Yt-1 - .108* Yt-2+ et 
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*Note that differences are applied to restated actual values
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AR(3) (There is an AR(3) Model tab, the Ljung Box calculations are at the bottom):
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Regression Statistics

Multiple R 0.25360488

R Square 0.064315435

Adjusted R Square 0.039474252

Standard Error 4.38286544

Observations 117

ANOVA

df SS F Significance F

Regression 3 149.2039994 2.589064887 0.056418005

Residual 113 2170.67457

Total 116 2319.878569

Coefficients Standard Error t Stat P-value

Intercept 0.609240292 0.418314369 1.456417318 0.14805029

X Variable 1 0.004744647 0.095211105 0.049832915 0.960343514

X Variable 2 -0.106116781 0.096785851 -1.096408 0.275231381

X Variable 3 0.25744908 0.094108868 2.735651637 0.007231393


Formula: Yt = .609 + .257* Yt-1 - .106* Yt-2 + .005* Yt-3 + et
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*Note that differences are applied to restated actual values
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Analysis

The AR(1) has an adjusted R squared value of .0458.  The Yt-1 variable is deemed significant at a 95% confidence interval with a P-value of .0111.  The AR(2) improves upon the adjusted R squared with a  .0489 value.  The Yt-2 variable is moderately significant with a p-value of .247, whereas the Yt-1 variable is definitely significant with a .006 p-value.  The AR(3) decreases the R squared value to .0395.  The Yt-3 variable is very insignificant with a .960 p-value.  AR(2) is the only model that passes the Ljung Box Test Statistic at a few lag K points for Chi squared at 10% and 5% significance, with a Q lower than the critical values.
Conclusion

Because it is the only one of the models that passes the Ljung-Box test statistics at some of the lag K points and it has the highest adjusted R squared while having the moderately significant Yt-2 variable and the very significant Yt-1 variable,  I deem it to be the most optimal model that I ran.  The results aren’t fantastic though so more work would need to be done before a model was used in practice.

