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Time Series Project


U.S. House of Representatives Democrat Majorities
Introduction
With the 2012 election season just beginning, I wondered if a time series model could be applied to election results.  Specifically, I am creating a model to apply to the balance of power in the United States House of Representatives.  To do so, I will focus on the Democratic majority (or minority).

Data

The data I used for my project was obtained from the Office of the Clerk of the House of Representatives.  I am using the total number of Democrats and Republicans in each Congress, beginning with the 35th Congress, in 1857, the first year in which Democrats and Republicans were the two major parties.  For purposes of creating the model, I am using the number by which Democrats exceed (or fall short of) the number of Republicans.  As such, I have ignored Independents, even if they caucus with one group or the other.  Also, becausethe size of Congress has increased over the years, I have proportionately adjusted older information so that the total number of representatives is the current 435.
The graph below shows the adjusted Democrat majorities each year since 1857.  As shown, the Democratic party has had both majorities and minorities, and to varying degrees.  Based on the graph below, there is no evidence of a cyclical pattern which would indicate seasonality.
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Stationarity

Before building a model, we must first establish whether or not our process is stationary.  To do this, I created a correlogram.
[image: image2.emf]Correlogram
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As shown, the autocorrelation declines to zero over the first five lags, then moves around zero without any regard for time.  The process appears to be stationary.  Assuming the Box-Pierce statistic confirms that the residuals of the model follow a white noise process, we will be able to proceed without taking the first differences.
Model Fitting
Because the autocorrelation declined to zero over five lags, I decided to test AR(1) through AR(5) models, to see which provided the best fit.

	Model
	Equation
	R2

	AR(1)
	Yt = 6.4573 + 0.5558Yt-1
	0.3085

	AR(2)
	Yt = 7.3118 + 0.5311Yt-1 + 0.0584Yt-2
	0.3211

	AR(3)
	Yt = 8.9781 + 0.5014Yt-1 + 0.0718Yt-2 + 0.0243Yt-3
	0.3193

	AR(4)
	Yt = 8.1631 + 0.5117Yt-1 + 0.0737Yt-2 + 0.0051Yt-3 + 0.0199Yt-4
	0.3194

	AR(5)
	Yt = 12.6577 + 0.5319Yt-1 + 0.0102Yt-2 - 0.0031Yt-3 + 0.1491Yt-4 – 0.1591Yt-5
	0.3453


As shown, the R2 values are not significantly different between the five models.  To further examine the models, I looked at the Durbin Watson and Box Pierce statistics:

	Model
	Durbin Watson
	Box Pierce (20 lags)

	AR(1)
	2.0071
	7.2994

	AR(2)
	2.0064
	7.7361

	AR(3)
	1.9584
	8.2891

	AR(4)
	1.8610
	8.2390

	AR(5)
	2.0664
	13.9018


The Durbin Watson statistic for all five models is not significantly different from 2, indicating that serial correlation is not a problem.  The Box-Pierce statistic remains well below the Chi-Squared value at 10% significance of 27.2036 in all cases.  As such, we cannot discard the null hypothesis that the residuals of each model follow a white noise process.
Conclusion
The Durbin Watson and Box Pierce statistics for the models do not cause us to discard any of the five.  While the fifth model, with five lags, is the most powerful (having the highest R2 value), it is not significantly more powerful than any other model.  Lacking a clear preference between the five models, I have chosen the simplest of the five to be the final model: Yt = 6.4573+0.5558Yt-1.  
The model indicates that, absent any other changes, the Democrats start with a 6 seat advantage, and that their majority (or minority) will tend to be about half as big as in the election prior.  A decreasing majority/minority makes logical sense, as the country is largely neither Democrat nor Republican.  As the party in power enacts more of its legislation, it would move farther from the center (where most Americans reside), which would necessitate a correction towards balance.  The larger the majority, the further to the left or right they would tend to govern, and the greater the correction.
The graph below shows the projected Democratic majority in the House of Representatives, along with the actual majority:
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As shown, the model does a reasonable job of projecting the majorities in the House of Representatives, though the actual differs significantly from that which is projected in several cases.  Obviously, many other factors decide elections.  As an example, the late 1930s saw the advent of the “New Deal”, which was progressive legislation enacted by Democrats.  While our model would typically predict that the Democrat majorities would decrease (possibly due to the legislation which veers from the center too much), these pieces of legislation were widely popular, and the majorities actually increased during that time.
I applied the same model to Democratic majorities in the US Senate:
[image: image4.emf]Democratic Majorities in the Senate
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As shown, the model also does a reasonable job of projecting the balance of power in the Senate.  In fact, there are fewer major discrepancies between the actual and projected amounts in the Senate than in the House of Representatives projection.  This is likely due to the fact that only 1/3 of Senators are up for election each year, which limits large scale shifts.
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