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ABSTRACT
Disruptions in the production of oil can trigger a rise in crude oil prices.  Two major oil price spikes occurred in 1974 and 1979, and a minor shock followed in 1990.  These shocks followed events such as the Yom Kippur War, the Iranian Revolution, and the Persian Gulf War, respectively.  In addition, these shocks preceded a rise in prices and unemployment, and a decrease in real gross domestic product (GDP) per capita.  GDP per capita, inflation, and unemployment serve as indicators of the health of the American economy.  Focusing on the periods 1972-1976, 1979-1981, and 1990-1991, this paper analyzes the economic effects of oil price spikes.  The goal of this study is to determine the effect oil price spikes on American economic stability.  


Unlike the 1970s, the recent shocks in oil prices (1999-2004) had less of an effect on the American economy.  The conclusion of the paper compares the 1970’s shocks to the most recent shocks, and comments on the possible explanations for the different economic responses found between the 1970s and the last 10 years.  The explanations will help determine if a disruption in oil supply will usher in the “stagflation” experienced in the 1970s.  
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EXECUTIVE SUMMARY
1.
BACKGROUND
The American economy depends on oil.  Major disruptions in the production of oil often trigger sudden spikes in the price of crude oil.  Two major oil price spikes occurred in 1974 and 1979.  These shocks preceded a rise in core prices and unemployment, and a decrease in real gross domestic product per capita.  GDP per capita, inflation, and unemployment serve as indicators of the health of the American economy.  Many studies contend that a link exists between oil prices and the macro economy.  However, recent history (1999-2004) has shown oil price to have much less of an effect, suggesting the link is not a strong as once thought.  The goal of this study is to analyze the effect oil price spikes on American economic stability and model any possible relationship between the two.  The time periods studied are 1972-1976, 1979-1981, 1990-1991, and 1999-2004.  

2.
MODELS AND ANALYSIS
Three models compared real oil prices to real GDP per capita, nominal oil prices to core inflation, and real oil prices to unemployment rates, respectively.  All areas used percent change instead of raw values.  The time periods used are 1972-1976, 1979-1981, and 1990-1991.  

The real oil price-real GDP per capita model had -69% correlation, and an R2 value of 53.6%.  The nominal oil price-core inflation model had 35.1% correlation, but only an R2 value of 19.0%.  The real oil price-unemployment model had 62.8% correlation, and a 58.9% R2 value.  GDP per capita and unemployment exhibit a possible relationship with oil prices.

Similar models of the 1999-2004 oil price spikes displayed different behavior.  The GDP per capita model had a substantially decreased R2 value, and the behavior of the curve changed from a negatively sloped curve to a positively sloped curve.  The unemployment model’s R2 value decreased by 50%, but its curve maintained similar behavior.  Core inflation exhibited little correlation and poor models in both instances.  

3.
CONCLUSION AND RECOMMENDATIONS
Mark Hooker’s 2002 study determined that oil prices ceased to have a statistically significant relationship with core inflation after 1981.  The regression models created from the 1970s data support the idea that oil prices did not have a negative effect on the macro economy after the mid 1980s.  One cause is the American economy has evolved from manufacturing-based to services-based.  Services are less energy-intensive than manufacturing, and in 2000 the U.S. used 25% less oil per capita than in 1978.  
Since a reduction in oil supply will not damage the economy as badly as the 1970s, the government can increase its regulation of imported oil.  Efforts to drive down the consumption of oil will help the economy shed its dependence on oil.  One proposal calls for a gasoline tax.  The tax would spur industries to develop alternate fuel sources, and any revenue from the tax would stay within the United States, instead of moving to the oil-producing nations.  Improving energy efficiency is another good policy option.  Reducing the amount of oil needed to power machinery would reduce consumption.  Energy efficiency, through hybrid cars and other products, boosts the economy’s robustness.  
THIS PAGE INTENTIONALLY LEFT BLANK

I.  
INTRODUCTION
America depends on oil.  U.S. industries consume petroleum to produce final goods and services, and U.S. consumers use petroleum to power their automobiles and other machines.  Unfortunately for American citizens, the United States obtains its crude oil from some of the most unstable regions of the world.  Twenty-one percent of oil imports come from the Persian Gulf, to include the nations of Iraq, Kuwait, Qatar, Saudi Arabia, the UAE, Oman, and Yemen.
  A series of terrorist attacks on oil production plants in these nations could drastically reduce America’s supply of oil.  A dual threat emerges from the rising demand of crude oil from Asia.  U.S. citizens still remember the decade of economic crisis when OPEC reduced the production of oil and increased prices.  

A disruption in oil production spells trouble for an oil-importing nation.  A reduction in oil production raises the price of oil, which leads to a reduction in the amount of oil consumed.  Historical cases, particularly in 1973 and 1979, illustrate the costs of an oil disruption.  These episodes are characterized by a spike in the price of oil, followed by reduced productivity and increased inflation and unemployment.  The goal of this study is to analyze how economic performance ties to oil prices.

Theoretically, a rise in oil prices raises the prices of oil-intensive products, causing a reduction in the amount consumed.  Reduced consumption reduces the labor employed to make those products.  If the labor is immobile, then local unemployment expands to large-scale unemployment across sectors.
  When oil prices suddenly rise, other prices and wages should fall in order to bring the economy back to full employment, according to one economic theory.  The presence of “sticky prices” prevents the market from instantly adjusting to oil shocks and triggers a rise in inflation. 
  The higher costs ultimately lower consumption and decrease production (measured in gross domestic product).  

This study compares crude oil prices, real GDP per capita, the core consumer price index, and unemployment rates.  It uses correlation tests and least squares regression models to determine if a relationship exists between oil prices and overall economic health.  It compares the 1970s to the 1990s in order to see if any oil-economy relationship remains constant over time.  Similar behavior in the two sets of models would support the idea that oil retains its influence from the 1970s in the 21st Century.  

By the conclusion of this paper, it should be understood that oil prices once affected the macro economy in the 1970s, but this relationship has diminished over time because U.S. productivity relies less on oil.  The American economy has evolved from being manufacturing-intensive to service-intensity; services naturally require less energy than manufacturing.  The U.S. has taken direct steps to reduce its usage of oil, such as switching from oil-fired to gas-fired and coal-fired power plants.  Other measures include increasing energy efficiency through innovations in areas such as automobile mileage.  A future spike in oil price will not produce the same effect as the 1970s oil spikes, and adopting energy policies that further reduce the consumption of oil will increase U.S. economic resilience against future spikes.    

II.  
BACKGROUND
America and oil have a long history, but its dependence on foreign oil traces its origin to the Second World War.  The rebuilding of Western Europe and Japan following the war required enormous supplies of energy.  Energy shortages completely stopped industrial activity in France and Denmark in the winters of 1945-46 and 1946-47.
  Middle East oil was the obvious solution to this problem.  Western Europe, however, developed a dependence on Middle East oil through pushing economic growth based on high levels of energy and failing to develop alternative energy sources.
  Similarly, the United States pushed high energy industries, and by 1950 the U.S. used 4.08 times more energy than Western Europe; by 1970 the U.S. was still consuming double the energy per capita.
  To accommodate the American quality of life, the U.S. became a permanent importer of oil.  

After Iran gained control its oil industry from the British in 1951, seven major oil companies took control of Iran’s oil operations.  These companies formed a cartel known as the Seven Sisters, and consisted of Jersey Standard, Socony-Vacuum, California Standard, Texaco, Gulf, Anglo-Iranian, and Royal Dutch-Shell.
  The Seven Sisters set low prices that were favorable to western nations and unfavorable to the exporting nations.
  Oil prices during the 1950s averaged $2.80 per barrel, and during the 1960s averaged $3.00 per barrel.  Many nations in the Middle East and Latin America had grievances over the low prices and foreign control of their natural resource.  Their shared concerns led to the formation of OPEC.  


The Organization of Petroleum Exporting Countries began in 1960 and consisted of Iraq, Iran, Kuwait, Saudi Arabia, and Venezuela.
  In the 1960s, OPEC members accounted for 67% of the world’s oil reserves, 38% of oil production, and 90% of the oil in international trade.
  OPEC took control from the Seven Sisters and regulated the price of oil by restricting production.  At the Tehran Conference of 1971, OPEC members agreed to add $0.38 onto the price of each barrel of oil (raising the tax rate to 55%).
  OPEC gained control of the supply, and had the power to dictate prices.  

The first oil shock followed the Yom Kippur War of 1973.  On October 16, 1973, OPEC boosted the price of oil by 70%.
  OPEC reduced production, forcing up the posted price of oil, and eventually placed an embargo on all western nations supporting Israel.  The embargo increased the price of oil from $4.31 in Oct. 1973 to $11.16 in Oct. 1974.  The embargo ended in March 1974, but prices never returned to their pre-embargo levels.  During this period of high prices, U.S. production decreased, while inflation and unemployment increased.  The U.S. attempted to slow inflation through contractionary monetary policy, and triggered the worst recession since the Great Depression in 1974-1975.
  The U.S. economy entered a period of stagflation.  Stagflation describes an “economic condition of both continuing inflation and stagnant business activity, together with an increasing unemployment rate.”
  Stagflation was a new type of economic problem—in the past, high unemployment had low inflation, and vice versa.  Recovery was long and slow, and soon followed by another oil price shock in 1979.  
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Figure 1.  Oil Price Trends.  Data provided by the British Petroleum Statistical Review of World Energy—June 2006.

The Iranian Revolution and subsequent Iran-Iraq War pushed crude oil to the highest real prices ever recorded.  The Iranian Revolution grew out of the Iranian people’s dissatisfaction with the rule of Mohammad Reza Pahlavi, the last Shah of Iran.   The government under the Shah was unable to “transform its growing oil revenues into economic development,” while “corruption was widespread; inflation ran at 30-40 percent a year; and inequality increased.”
  The people of Iran threatened to stop working until the Shah of Iran vacated his throne.
  Iran did not export any oil between December 27, 1978 and March 5, 1979.
  The price of oil increased from $14.85 in January 1979 to $39.50 in April 1980 ($37.44 to $83.97 in 2000 dollars).   In September 1980, Saddam Hussein invaded Iran and oil exports from the two nations ceased.
  To compensate for the loss of production, Saudi Arabia and other nations removed their 10% cutbacks and increased production.
  This prevented the price of oil from further escalating.  Like the first spike, higher unemployment and reduced economic growth followed.
 

The next major spike in oil price followed the outbreak of the Persian Gulf War.  Following Iraq’s invasion of Kuwait in August 1990, the price of oil rose from $18.64 to $27.17, and peaked at $35.92 in October 1990 (nominal prices).  Saudi Arabia immediately increased its production to stabilize prices. The 1990 spike was not as prolonged as the 1973 and 1979 spikes, and the economy did not suffer a decline similar to the 1970s.

 Today, the interaction of world supply and demand determines the price of crude oil.
  Although OPEC’s ability to dictate prices has decreased over the decades, it still can impose production quotas.  For this reason, a prolonged price spike began in 1999.  There are five causes of the recent oil price spike:

1. OPEC’s slowness to raise production after reducing it in 2002.

2. Unexpected demand growth in China.

3. Disruptions in oil production in Iraq, Venezuela, and Nigeria.  
4. Decline in the value of the dollar, the currency in which OPEC trades oil on the world market, compared to other currencies such as the Euro.

5. Market speculation regarding terrorism and war in the Middle East.
  
The oil spike price has not had the same leap in magnitude as the 1970s spikes, and the increase in spike was spread over five years.  The U.S. did not experience the decline in production and rise in inflation comparable to the 1970s.  Given the change in occurrences, one wonders whether oil prices actually have any effect on the economy.  The following chapters look into whether oil prices and the economy are linked, and how strong of a link exists.   

III.  
VARIABLES


There is an abundance of macroeconomic indicators to compare with crude oil prices.  The four variables selected for this study are:  (1) nominal and real oil prices, (2) nominal and real gross domestic product per capita, (3) the unemployment rate, and (4) the core inflation rate.  A key assumption for this study is that the relationship between the predictor and response variable is constant over time.

1.  NOMINAL AND REAL OIL PRICE 

Data on the price of oil comes from the St. Louis Federal Reserve Bank and is listed in Appendix A.  The data contains the monthly refiner acquisition cost of one barrel of imported crude oil.  The St. Louis Federal Reserve presents the original data in nominal dollars.  A nominal dollar is the magnitude of that dollar’s value in that given time period.
  This study requires data on the real price of oil in order to make comparisons between different years.  A real dollar is the magnitude of that dollar’s value with price inflation adjusted.
  This allows for the comparison of oil prices in different time periods.  The equation to convert nominal prices to real prices between time periods A and B are:
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For example, the equation to convert the price of oil in January 1974 dollars to January 2000 dollars is:
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The Consumer Price Index (CPI) is a measure of the change over time in the prices paid by urban consumers for a market basket of consumer goods and services.
  This equation uses CPI to translate nominal prices into inflation-adjusted dollars.
  The nominal price and CPIA must correspond to year and month A, and CPIB is the base CPI of the year that the money is to be converted to.  Appendix A contains the nominal and real prices for oil.  A base assumption for this study is that oil prices have the potential to affect the U.S. economy, but the U.S. economy does not affect the price of oil.  Therefore, the price of oil always serves as the predictor variable and the economic variables (GDP per capita, core inflation and unemployment) are the response variables. 

2.  NOMINAL AND REAL GDP  

GDP is the measure of the market value of all goods and services produced within the U.S. for a certain time period.
 Economists calculate GDP by summing all personal consumption, business investments, government spending, and net exports.
   The Bureau of Economic Analysis (BEA) adopted GDP over gross national product (GNP) as the primary measure of U.S. production in 1991.
  GDP is way to measure production, and works as a proxy measure of economic health.  

This study uses GDP per capita to reflect the production of the average American individual.  The BEA provided the quarterly data on nominal and real GDP per capita, located in Appendix C.   This study understands that GDP should not serve as the sole indicator of an individual’s standard of living.  Activities like volunteer work are not incorporated into GDP, while violent crime is (due to the monetary transactions needed to prosecute the offender).
  Therefore, socially negative activities can actually boost GDP, creating an inaccurate picture of the living conditions experienced by the average American.  For this reason, this study also examines core inflation and unemployment as additional indicators of economic health.  

3.  UNEMPLOYMENT   

The unemployment rate is another step in understanding standards of living and the level of production in the United States.  Despite its name, the unemployment rate is not a rate of change over time.  Instead, it is the percentage of the total workforce that is jobless or looking or jobs.  For this study, the unemployment rate calculated for each month will help expose any correlation between a rise in oil price and a decrease in job availability.  The Bureau of Labor Statistics (BLS) provided the data on unemployment rates, located in Appendix D.  The BLS uses the Current Population Survey to estimate the level of national unemployment using the following criteria:

· People with jobs are employed.

· People who are jobless, looking for jobs, and available for work are unemployed.

· People who are neither employed nor unemployed are not in the labor force.

4.  CORE INFLATION

 The inflation rate is another measure of economic health.  The inflation rate is defined as the percentage change in the CPI over a given amount of time.
  If prices rise while wages remain constant, consumers experience a loss of purchasing power.
  This is accompanied by a fall in real wages.  During the 1970s, the summation of the inflation rate and the unemployment rate constituted a “misery index.”
  The equation to calculate the inflation rate is: 
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  The presence of energy prices in the CPI basket distorts the impact of any affect that oil price spikes trigger.  If the price of oil rises, then the price of energy rises, and therefore the CPI increases.  To remove this distortion, this study chose a CPI basket that did not incorporate energy or food.  This new basket is the “core CPI.”  It will illustrate any connection between changes in oil prices and the change in price levels of average items that an American individual would purchase.  The BLS provided information on core CPI.  Each year’s core CPI was converted into a core inflation rate.  It should be noted that time period B represents some month in year N, while time period A represents the same month in year N-1.  

For example, the core inflation rate between Jan. 1972 and Jan. 1971.  
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The next chapter discusses the methodology used to examine each of these variables.  

IV.
METHODOLOGY


This study will attempt to determine if oil price shocks have a statistically significant effect on the macro economy.  Many different models were created using a variety of methodologies.  The following steps produced the best models for examining the relationship between the variables.  

1.  CONVERT RAW DATA INTO A PERCENTAGE CHANGE.

 This study does not attempt to create a model using raw values for oil price, GDP per capita, core CPI, or unemployment.  Real GDP per capita, for example, has had a steady positive trend over the last 40 years.  In contrast, the price of oil has fluctuated significantly over the last 40 years.  A model based on raw values would not provide the same quality insight into the behavior of these variables as a model based on the magnitude of change in those values.  A raw value-based model anchors its curve’s behavior to the influence of the time period.  A model based on change removes some of the problems associated with time series data.  The equation for calculating percentage change between time periods is: 
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where XN is the real price of oil at year N.  This method measures the change in price from a certain month in year N to the same month in year N+1.  This method removes the insignificant quarter-to-quarter variations and provides information on major changes that developed over the course of one year.  Table 1 illustrates the difference between using raw values and the percentage of change.  The green cell is the percent change between the two yellow cells.  All variables have 12 months or 4 quarters of separation between yellow cells.  

	DATE
	RAW VALUE ($/barrel)
	% Change in Raw Value

	Jan-79
	14.85
	----------

	Feb-79
	15.85
	----------

	Mar-79
	15.85
	----------

	Apr-79
	15.85
	6.73%


Table 1.
Example of Converting Raw Values to Percentage Change Between 4 Months.

2.  Determine the number of observations & any lag.

The independent variable for each model was the percent change in the price of oil.  The use of nominal or real oil prices depended on which macroeconomic variable was the response variable.  For example, unemployment rates used real oil prices, while core CPI used nominal oil prices (Chapter V explains the reasoning behind this).  The number of observations in each correlation depended on the magnitude and direction in the change in oil price.  This study focuses on the effect of oil price spikes; therefore the correlations and regression models only used positive changes in price with a magnitude greater than 10%.  The corresponding macroeconomic indicator’s percentage change (regardless of direction and magnitude) is the response variable.  


It is completely plausible that all three indicators would take time to respond to an oil price shock.  Visual inspection of the time series plots of all variables indicated the presence of a lag.  Using trial and error, the estimated amount of lag time was accounted for in the correlations and regressions.  In most cases, the lag was 12 months.  By removing the lag in the data series (by shifting the responses up 12 months in time), each correlation and model obtained a better fit.   Table 2 displays an example of adjusting for lag.  

	NO LAG
	
	LAG = 3 MONTHS

	Month
	% Change in Real Oil Price
	% Change Unemployment Rate
	
	Month
	% Change in Real Oil Price
	% Change Unemployment Rate

	Oct-79
	74.25
	3.45
	
	Oct-79
	74.25
	6.78

	Nov-79
	85.38
	0.00
	
	Nov-79
	85.38
	6.78

	Dec-79
	93.17
	0.00
	
	Dec-79
	93.17
	8.62

	Jan-80
	92.13
	6.78
	
	Jan-80
	92.13
	18.97

	Feb-80
	104.44
	6.78
	
	Feb-80
	104.44
	33.93

	Mar-80
	108.92
	8.62
	
	Mar-80
	108.92
	33.33

	Apr-80
	117.21
	18.97
	
	Apr-80
	117.21
	4.35

	May-80
	90.75
	33.93
	
	May-80
	90.75
	0.00

	Jun-80
	80.80
	33.33
	
	Jun-80
	80.80
	-1.32


Table 2.
Example of Adjusting for a 3 Month Lag in Response Variable.

3.  Test for correlation.  

The test for correlation was two-part.  First, the correlation coefficient (R) provided information on the strength of the correlation and whether the relationship was positive or negative.  An R value of 0 indicates no correlation; R = +1 indicates perfect positive correlation, and R = -1 indicated perfect negative correlation.  The equation for R is:
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Second, the correlation coefficient and the number of observations allowed for hypothesis testing of the absence of correlation.  If two variables have absolutely no correlation (H0:  R=0), then a test statistic (T) follows a student t distribution with (n – 2) degrees of freedom.
  The equation for T is:
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The variables’ calculated R-value produces a test statistic that determines whether to reject or fail to reject the null hypothesis.  For this study, the level of Type I error (α) is 0.10.  This study accepts a higher level of Type I error in order to uncover any type of relationship between the oil price shocks and macroeconomic health.  Any correlation showing a P-value of less that 0.10 indicates a rejection of the null hypothesis, and qualifies for a regression model.  

4.  Create a model using linear regression.  

Every regression uses the technique of linear least squares.  The Gauss-Markov Theorem explains that the “estimates obtained by this method [least squares] are consistent, unbiased, and most efficient.”
  It is the simplest method to use and it is very effective in creating regression models.  While the model may be any polynomial (linear, quadratic, cubic, etc.), it is still a linear regression because the response variable can be expressed as a linear combination of the unknown parameters.

Plotting the observations is the starting point for deciding which type of curve to fit.  A linear curve provides the strongest argument for a casual relationship between the two variables.  A quadratic curve adds a critical point in the relationship between the two variables.  The curve would suggest that after a certain level of price spike, the economic indicator’s behavior becomes the opposite of what it was prior to the critical point.  A cubic curve indicates a change in behavior, but an overall trend.  This study does not use any 4th order or higher polynomials, because the nature of the relationship becomes less clear as more terms enter the model.  

All models used cubic curves in the regression analysis.  The following is a generic equation for a cubic model:

Y = β0 + β1X + β2X2 + β3X3 + ε,

where βi is the regression parameter and ε is the estimation error.

The method of least squares estimates the parameters β0…β3.  The error of the model can be measured as the vertical distance from each observation to the model.  A key assumption is the error has an underlying normal distribution.  Expressed as a function of the parameters, the sum of squared error is:
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In order to minimize the error, each partial derivative with respect to each parameter must equal zero.
  The four partial derivatives provide a system of equations (normal equations), which produce the solutions to each parameter.
  In matrix form, the equations are expressed as Y=A.B.  The solution for the parameter values is the result of A-1.Y=B.  
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5.  Verify and validate the model.   

The main way to verify the model is determine its goodness of fit.  The goodness of fit indicates if a significant relationship exists between the two variables.  The coefficient of determination (r2) is the commonly accepted way of measuring fit.  R2 is a measure of how much of the error is explained by the model.
  The equation for r2 is:


[image: image12], where
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[image: image14]
The accuracy of the model improves as r2 approaches 1.0.  The adjusted coefficient of determination differs from regular r2 because it accounts for the number of terms in the model.  Since adding a term (regardless of its importance in the model) increases r2, the adjusted r2 value is a better measure.  The equation for r2 (adj) is:


[image: image15]  , where

n = the number of observations, and p = the number of parameters in the model.


Validating the model requires studying the most recent oil price shocks (1999-2004).  The same methodology used to produce to study the three previous oil price shocks (1973-1976, 1979-1982, and 1990-1991) will apply to the new time period.  The validation compares the level of correlation between the two eras.  In addition, it compares the regression models.  The specific values of each parameter are not important.  Comparing the behavior of the curves and their goodness of fit will determine if there is an actual relationship between the macro economy and oil price shocks.  For example, there is little case for a relationship between core CPI and nominal oil price if the 1970s have a positive curve, and in the 2000’s have a negative curve.  Chapter VI discusses validation in detail and adds possible reasons for differences in behavior.  

V.  
Model


There are three cases that examine the possible relationships between oil spikes and the strength of the macro economy.  

1.  Real Oil Price vs. Real GDP Per Capita


As stated earlier, real GDP per capita data is converted to a percentage change over 12 months.  This data is located in Appendix C.  The BEA calculates real GDP per capita data every quarter, and not every month.  Therefore, the real oil prices for three months were averaged to create quarterly data.  Appendix A contains the percentage change conversion of oil price for the quarterly averages.  The quarterly data for the model came from years 1973-1976, 1979-1982, and 1990-1991.


This case has one independent variable and one response variable.  Variable X is the percentage change in real oil prices.  Variable Y is the percentage change in real GDP per capita.  As stated earlier, all changes in X that are negative or less that 10% in magnitude are removed.  Figure 2 plots Y vs. X with 15 observations.  Y is lagged by 2 quarters.  Figure 2 indicates a negative correlation between the two variables—real GDP per capita declines as real oil prices experience larger jumps in magnitude.  
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Figure 2.  Real GDP Per Capita vs. Real Oil Price.

The correlation coefficient for X and Y is -0.690 with a P-value of 0.004.  Table 3 displays a portion of the calculations used to determine R.  Appendix E contains the entire calculation table.  
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Table 3.  Correlation Calculations for Real GDP Per Capita vs. Real Oil Price.

The cubic model best fits this data.  Appendix F contains the entire table for the linear regression of the curve.  Table 4 displays the regression coefficients and the model’s goodness of fit (r2 and r2 (adj)).  
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Table 4.  Model Fitting Using a Cubic Curve (1).
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Figure 3.  Model vs. Observations (1).

The regression model equation is: 
Y = -0.00154 + 0.0124X – 0.0641X2 + 0.0303X3
The coefficient of determination for this linear regression is 53.6%, while its adjusted value is 41.0%.  Appendix F contains the complete calculations of r2.  The model is moderately successful in explaining variations in the percentage change of real GDP per capita.  While r2 values closer to 100% are better, statistician Jay Devore claims that “many social scientists would die for an r2 value much above 0.5.”
 If Devore is accurate in his claim, then this model is satisfactory for showing a relationship between real GDP per capita and real oil prices.  MINITAB statistical software verified the results for the curve equation and the r2 value.  In addition, MINITAB revealed that GDP per capita had non-constant variance in its residuals, indicating greater error as X became larger.  All MINITAB plots are in Appendix H.  
2.  Nominal Oil Price vs. Core CPI


The percent change in core CPI was calculated in an identical manner to the other economic indicators. Instead of using quarterly averages, there was data available for each month.  An observation consisted of a positive change of greater that 10% in nominal oil price, and its associated change in core CPI.  As with real GDP per capita, the percent change in core CPI is over a 12 month period.   Change in nominal oil price is the independent variable (X) and change in core CPI is the response variable (Y).  The model uses nominal oil prices because the formula to convert nominal prices to real prices uses the CPI.  Incorporating CPI into the independent variable would distort the correlation.  Core CPI has been adjusted for a lag of 12 months.  Figure 4 plots core CPI vs. nominal oil prices with 58 observations over the periods 1973-1976, 1979-1982, and 1990-1991.
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Figure 4.  Core CPI vs Nominal Oil Price.

The correlation coefficient (R) is 0.351, and the P-value is 0.007.  Appendix E contains the entire calculation table.  Appendix F contains the entire table for the linear regression of the curve.  Table 5 displays the results of the regression, the equation of the curve, and the coefficient of determination.  
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Table 5.  Model Fitting Using a Cubic Curve (2).
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Figure 5.  Model vs. Observations (2).

The regression model equation is:

Y = 0.05176 + 0.1631X – 0.1711X2 + 0.05317X3
The coefficient of determination for this linear regression is 19.0%, while its adjusted value is 14.5%.  Appendix F contains the complete calculations of r2.  The model is not successful in explaining variations in Y.  This model does not provide any support for a relationship between core CPI and nominal oil prices.  MINITAB statistical software verified the results for the curve equation and the r2 value.  Interestingly, this model is the only one of the 3 to show constant variance.   

3.  Real Oil Price vs. Unemployment Rate


Both real oil prices and the unemployment rate are expressed in monthly data.  The independent variable returns to real prices for oil because there is no CPI distortion in the unemployment rate.  X is the percentage change in real oil prices.  Y is the percentage change in the unemployment rate.  A lag of 12 months exists in the unemployment rate, and has been adjusted for in the data.  For example, the percent change in unemployment rate for January 1979 has been paired with the percent change in real oil price for January 1978.  Figure 5 plots unemployment rate vs. real oil prices, with 48 observations.  
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Figure 6.  Unemployment Rate vs. Real Oil Price.


The correlation coefficient for X and Y is 0.628 with a P-value of 0.088.  Appendix E contains the entire calculation table.  Appendix F contains the entire table for the linear regression of the curve.  Table 6 displays the results of the regression and the coefficient of determination.  
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Table 6.  Model Fitting Using a Cubic Curve (3).
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Figure 7.  Model vs. Observations (3).

The regression model equation is:

Y = 0.123 + 0.175X – 0.455X2 + 0.349X3
The coefficient of determination for this linear regression is 58.9%, while its adjusted value is 52.8%.  Appendix F contains the complete calculations of r2.  The model is moderately successful in explaining variations in the percentage change of unemployment.  This model is satisfactory for showing a relationship between unemployment rates and real oil prices.  MINITAB statistical software verified the results for the curve equation and the r2 value.  In addition, MINITAB displayed that this model has non-constant variance, and the largest F-statistic of all the models at F0 = 18.56.  
These three models were built using data from three major oil price shocks.  Table 7 compares the output of the 3 models.  Chapter VI will validate these models against the most recent oil price spikes.
[image: image1.png]



Table 7.  Output Data for the 3 Models.
VI. 
 ANALYSIS


The models using real GDP per capita and unemployment rates demonstrated a good correlation with real oil prices.  The regressions show that real oil price can serve as an adequate predictor of their behavior.  However, serving as a predictor in no way proves that changes real oil prices cause changes in real GDP per capita or unemployment.  These models have shown that some kind of relationship existed in the last three major oil price spikes.  Large spikes in oil price led to a decrease in real GDP per capita with a lag of 2 quarters, and an increase in unemployment with a lag of 12 months.  The central question to this study is whether a large, rapid increase in real oil prices will trigger a decrease in real GDP and an increase in unemployment today.  These models would suggest yes, but they must be validated against the recent activity of the 21st century American economy.  Therefore, each model is compared to a new regression model that is built using observations from the most recent oil price spike (1999-2004).  

1.  REAL GDP PER CAPITA VS. REAL OIL PRICE.


The new regression model for the first case is still a cubic model with a lag of 2 quarters.  The parameters have changed in accordance with the new observations, but more importantly the behavior of the curve has changed completely.  While the first model had real GDP per capita decreasing as oil prices increase, the second model has real GDP per capita increasing with oil price.  Figures 8&9 compare and contrast each model.  
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Figures 8&9.
Two Models of Real GDP Per Capita vs. Real Oil Price.


The r2 value of the new model is 43.1% and r2 (adj) is 21.8%, a decrease of 19.2% in the adjusted coefficient.  The new model has less of a fit than the first model, indicating that a relationship between the variables is more difficult to explain.  Comparing correlations, the two variables have an R value equal to 33.8%, with a P-value of 0.284.  The positive R value reveals the correlation is now positive, which is opposite of the original model.  The larger P-value is stronger indication that no correlation exists between these two variables.  The new model does not support the first model.
2.  CORE CPI VS. NOMINAL OIL PRICE.


The new regression model for the second case remains a cubic model with a lag of 12 months.  The behavior of the curve remains the same as the first model.  Both models have core CPI slowly increasing as oil prices increase.  The flatness in the middle of the curve is not a good sign for the regression.  It indicates that larger jumps in the nominal price of oil have little effect in creating large jumps in the core inflation rate.  Figures 10&11 compare and contrast each model.  [image: image28.emf]CORE CPI VS NOMINAL OIL PRICE (Model)
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Figures 10&11.  Two Models of Core CPI vs. Nominal Oil Price.

The r2 value of the new model is 19.0% and r2 (adj) is 12.3%, a decrease of 2.2% in the adjusted coefficient.  The new model has about the same fit of the first model.  This indicates that both models do not show any relationship between core CPI and nominal oil prices.  Comparing correlations, the two variables have an R value equal to 25.9%, with a P-value of 0.107.  There is stronger suggestion that no correlation exists between these two variables.  The new model supports the first model’s inability to show a relationship.  

3.  UNEMPLOYMENT RATE VS. REAL OIL PRICE.

The new regression model for the third case is cubic model with a lag of 12 months.  The behavior of the curve has modified.  Both curves increase toward their right endpoints, but the new curve include a negative slope in the middle.  While the first model had unemployment steadily increasing until X=100, the new curve has a local maximum at X=45.  The new curve suggests that as oil prices spike, unemployment will initially increase, then decrease unless there is a major spike of greater than 110%.  Figures 12&13 compare and contrast each model.  
[image: image30]Figure 12&13.  
Two Models of Unemployment vs. Real Oil Price.

The r2 value of the new model is 6.1% and r2 (adj) is 2.3%, a decrease of 50.5% in the adjusted coefficient.  The new model has drastically less fit than the first model.  This indicates that the second model fails to show any real relationship between unemployment and real oil prices.  The new correlation has an R value equal to 5.84%, with a P-value of 0.728.  There is very strong suggestion that no correlation exists between these two variables.  The new model does not support the first model.   All 3 models displayed non-constant variance and very low F-statistic values.  Table 8 lists all the output data for the 3 validation models.
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Table 8.  Output Data for the 3 Model Validations.


There are three explanations for the discrepancies found in each case.  First, the structure of the model is too poor to capture the actual relationship.  This would mostly likely be a result of choosing the wrong observations, using linear regression techniques, or not having a larger polynomial for the curve.  A follow-on study could use nonlinear regression techniques to better estimate the parameters.  The second explanation is that no actual relationship between oil prices and the macro economy exists.  The 2nd set of models support this explanation, as attempts to establish a correlation were unsuccessful.  If the non-linear regression techniques fail to create a better model, then this explanation appears more acceptable.  The third explanation states that a relationship did exist in the 1970s, but that relationship has diminished over the decades.  This explains why a relationship seems apparent in the first set of models, but not the second set of models.  Chapter VII explains why the third explanation is the most plausible.   

VII.
CONCLUSION


The models produced in this study suggest that oil price shocks did have an effect on the macro economy in the 1970s, but that effect has since decreased.  Some economic theories suggest that oil price spikes should affect inflation, unemployment, and production.
  While these models have shown that core inflation does not depend on oil price, general inflation does.  General inflation will rise rapidly with oil prices since normal CPI accounts for energy prices.  Marc Labonte, a specialist in macroeconomics, asserts that “sticky prices” do not allow the price of other goods to fall when the price of oil rises.  This pushes CPI upward and increases inflation.  The rise in inflation leads to a rise in the cost of production, which in turn causes producers to reduce output, which in turn increases layoffs and unemployment.  The result is an event where production falls while unemployment and inflation rise.
  The drastic rise in inflation accompanied by the recession in the 1970s popularized the term “stagflation.”  The regression models created from the 1970s data support this conclusion.


Labonte’s studies and this study agree that the magnitude of change in oil price is the significant variable, not the level of the prices.
  In 1989 Knut Mork determined through standard regression that a negative change in oil price has little effect on the economy, while a positive change has more noticeable effects.
  Mork’s hypothesis supports this study’s decision not to use negative changes in oil price in its regression models.  Mark Hooker’s 2002 study determined that oil prices ceased to have a statistically significant relationship with core inflation after 1981.  Hooker’s study supports the findings of the core inflation model in this study.    


The stagflation phenomenon did not occur during the 1999-2004 oil price shocks.  Studies theorize that the magnitude of an oil price’s spike on the economy depends on how much oil that economy uses.
  The U.S. used 25% less oil per capita in 2000 than in 1978, and the energy consumption per dollar of real GDP fell to half the level of 1973.
  Since the 1970s, the American economy has evolved manufacturing-based to services-based.  Services are less energy-intensive than manufacturing.
  In addition, changes have occurred outside of the American economy.  OPEC, for example, has relinquished some of its oil production to non-OPEC nations.  In 1972, OPEC produced 54% of the world’s oil, but in 1998 that percentage fell to 42%.
  A disruption in OPEC production is not as devastating to American oil imports as it was during the OPEC oil embargo in 1973.  The 2nd set of models developed for validation support the notion that changes to the structure in the American economy have reduced the relationship between oil prices and economic health.  

Numerous policy options can take advantage of the resilience of the U.S. economy in regard to oil disruption.  Since a reduction in oil consumption will not damage the economy as badly as the 1970s, the government can increase its regulation of imported oil.  Efforts to drive down the consumption of oil will help lower the price of imported oil, and keep wealth from transferring to the OPEC nations.  One suggestion to lower consumption is a higher gasoline tax.   Another is improving energy efficiency in our homes and automobiles.  An means of conserving energy will lower the U.S.’s vulnerability to oil price shocks, and help preserve the environment we live in.  
The key points of this study are:

1.  Prior the 1990s, major oil shocks created a decline in real GDP per capita and a rise in unemployment, but no effect on core inflation.  Now, it is unlikely that a major oil shock would trigger the same effect, due the reduction of oil’s role in America’s economy.  

2.  A major oil price spike in the future is less likely to cause the stagflation experienced in the 1970s.  Government policymakers can safely reduce the role of oil in American industry and transportation without triggering a recession or “stagflation.”  

3.  Policy options, such as adding a gasoline tax and improving energy efficiency, can drive consumption of oil down.

4.  Oil price spikes are not entirely bad.  They spur innovations in energy technology and motivate individuals to conserve.    
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		9		101.98		-2.72		-2.3376437329		0.1489623876		2.1765380615				Terms=		4

		10		95.22		-1.17		-2.1650797175		0.9842319927		0.005669437				Obs=		15

		11		31.17		0.59		-0.2971151037		0.7804112114		3.3657001633				R^2 (adj)=		0.4100497172

		12		12.11		0.50		-0.0894622306		0.3492793775		3.0618949077

		13		30.21		-2.31		-0.2794431872		4.1094268997		1.1200510003

		14		47.50		-1.93		-0.6852946434		1.5484877058		0.4642874149

		15		10.59		-0.24		-0.0877657406		0.0225964141		1.0205119881

		AVG=		71.14		-1.25		SUM=		13.8928402572		29.9716725404

		GDP PER CAPITA--CUBIC										TIME PERIOD:  1999-2004

		n		X		Y		X^2		X^3		X^4		X^5		X^6		Y*X		Y*X^2		Y*X^3

		1		18.02		3.51		324.7204		5851.461608		105443.33817616		1900088.9539344		34239602.9498979		63.2502		1139.768604		20538.63024408

		2		50.279		2.91		2527.977841		127104.197867639		6390671.96458702		321316595.707471		16155477115.5759		146.31189		7356.41551731		369873.21579483

		3		86.416		3.75		7467.725056		645330.928439296		55766917.5120102		4819153943.71787		416452007200.324		324.06		28003.96896		2419990.98164736

		4		113.86		2.46		12964.0996		1476092.380456		168067878.43872		19136208639.0327		2178848715640.26		280.0956		31891.685016		3631187.25592176

		5		57.7		1.21		3329.29		192100.033		11084171.9041		639556718.86657		36902422678.6011		69.817		4028.4409		232441.03993

		6		40.566		0.83		1645.600356		66755.424041496		2708000.53166733		109852749.567617		4456286638.95994		33.66978		1365.84829548		55407.0019544417

		7		25.88		-0.49		669.7744		17333.761472		448597.74689536		11609709.6896519		300459286.768192		-12.6812		-328.189456		-8493.54312128

		8		35.161		0.88		1236.295921		43469.400878281		1528427.60428124		53741042.9941326		1889588812.7167		30.94168		1087.94041048		38253.0727728873

		9		53.54		2.1		2866.5316		153474.101864		8217003.41379856		439938362.774775		23554299942.9614		112.434		6019.71636		322295.6139144

		10		28.32		2.42		802.0224		22713.274368		643239.93010176		18216554.8204818		515892832.516046		68.5344		1940.894208		54966.12397056

		11		41.29		1.49		1704.8641		70393.838689		2906561.59946881		120011928.442067		4955292525.37295		61.5221		2540.247509		104886.81964661

		12		49.88		1.17		2488.0144		124102.158272		6190215.65460736		308767956.851815		15401345687.7685		58.3596		2910.976848		145199.52517824

		Sum		600.912		22.24		38026.916074		2944720.96095571		264057129.638414		25980274291.4191		2699466027964.77		1236.31505		87957.71317227		7386545.73785389

		n		X		Y		MODEL		SE		Y-Y-bar				B0=		7.459

		1		18.02		3.51		2.6358378997		0.7641593776		2.7445444444				B1=		-0.3838

		2		50.279		2.91		1.5196434808		1.9330912504		1.1165444444				B2=		0.007094

		3		86.416		3.75		4.0366673234		0.0821781543		3.5973444444				B3=		-0.000036

		4		113.86		2.46		2.587528866		0.0162636117		0.3680444444

		5		57.7		1.21		2.016122072		0.649832795		0.4138777778				SSE=		9.5044527018

		6		40.566		0.83		1.16046286		0.1092057018		1.0472111111				SST=		16.7070666667

		7		25.88		-0.49		1.6536201806		4.5951074787		5.4912111111				R^2=		0.4311118228

		8		35.161		0.88		1.169593032		0.0838641242		0.9473777778

		9		53.54		2.1		1.7204555033		0.144054025		0.0608444444				Terms=		4

		10		28.32		2.42		1.4616530284		0.9184289181		0.3211111111				Obs=		12

		11		41.29		1.49		1.1720257326		0.1011076347		0.1320111111				R^2 (adj)=		0.2177787564

		12		49.88		1.17		1.4973524558		0.1071596303		0.4669444444

		AVG=		50.08		1.85		SUM=		9.5044527018		16.7070666667
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Unemployment

		CORE CPI MODEL--CUBIC										TIME PERIOD:  1974-1976,1979-1982,1990-1991

		n		X		Y		X^2		X^3		X^4		X^5		X^6		Y*X		Y*X^2		Y*X^3				n		X		Y		MODEL		SE		y-y-bar				B0=		0.05176

		1		1.83989		0.115385		3.3851952121		6.2283868188		11.459546624		21.0843052381		38.7928023645		0.2122957076		0.3906007495		0.7186624131				1		1.83989		0.115385		0.1038024854		0.0001341546		0.0008477244				B1=		0.1631

		2		1.83989		0.116773		3.3851952121		6.2283868188		11.459546624		21.0843052381		38.7928023645		0.214849475		0.3952994005		0.727307414				2		1.83989		0.116773		0.1038024854		0.0001682342		0.0009304761				B2=		-0.1711

		3		1.83989		0.113684		3.3851952121		6.2283868188		11.459546624		21.0843052381		38.7928023645		0.2091660548		0.3848425325		0.7080679271				3		1.83989		0.113684		0.1038024854		0.0000976443		0.0007515662				B3=		0.05317

		4		1.83989		0.112735		3.3851952121		6.2283868188		11.459546624		21.0843052381		38.7928023645		0.2074199992		0.3816299822		0.702157188				4		1.83989		0.112735		0.1038024854		0.0000797898		0.0007004336

		5		1.83989		0.105372		3.3851952121		6.2283868188		11.459546624		21.0843052381		38.7928023645		0.1938728891		0.3567047899		0.6562975759				5		1.83989		0.105372		0.1038024854		0.0000024634		0.0003649134				SSE=		0.0395050516

		6		1.83989		0.095918		3.3851952121		6.2283868188		11.459546624		21.0843052381		38.7928023645		0.176478569		0.3247011544		0.5974144069				6		1.83989		0.095918		0.1038024854		0.0000621651		0.0000930975				SST=		0.0487660642

		7		1.83989		0.090909		3.3851952121		6.2283868188		11.459546624		21.0843052381		38.7928023645		0.16726256		0.3077447115		0.5662164173				7		1.83989		0.090909		0.1038024854		0.000166242		0.0000215269				R^2=		0.1899069116

		8		1.34571		0.081836		1.8109354041		2.4369938827		3.2794870378		4.4132385017		5.9389391841		0.1101275236		0.1481997097		0.1994338314				8		1.34571		0.081836		0.0909692181		0.0000834157		0.0000196541

		9		1.34571		0.076923		1.8109354041		2.4369938827		3.2794870378		4.4132385017		5.9389391841		0.1035160503		0.1393025841		0.1874608804				9		1.34571		0.076923		0.0909692181		0.0001972962		0.0000873532				Terms=		4

		10		1.58933		0.070175		2.5259698489		4.01459966		6.3805236776		10.1407576964		16.1170104297		0.1115312328		0.1772599341		0.2817245311				10		1.58933		0.070175		0.0922425458		0.0004869766		0.0002590263				Obs=		58

		11		1.58933		0.067568		2.5259698489		4.01459966		6.3805236776		10.1407576964		16.1170104297		0.1073878494		0.1706747308		0.2712584698				11		1.58933		0.067568		0.0922425458		0.0006088332		0.0003497384				R^2 (adj)=		0.14490174

		12		1.58933		0.067308		2.5259698489		4.01459966		6.3805236776		10.1407576964		16.1170104297		0.1069746236		0.1700179786		0.2702146739				12		1.58933		0.067308		0.0922425458		0.0006217316		0.0003595306

		13		0.10386		0.06705		0.0107868996		0.0011203274		0.0001163572		0.0000120849		0.0000012551		0.006963813		0.0007232616		0.000075118				13		0.10386		0.06705		0.0669134953		0.0000000186		0.0003693812

		14		0.10386		0.064639		0.0107868996		0.0011203274		0.0001163572		0.0000120849		0.0000012551		0.0067134065		0.0006972544		0.0000724168				14		0.10386		0.064639		0.0669134953		0.0000051733		0.0004678696

		15		0.10386		0.066163		0.0107868996		0.0011203274		0.0001163572		0.0000120849		0.0000012551		0.0068716892		0.0007136936		0.0000741242				15		0.10386		0.066163		0.0669134953		0.0000005632		0.000404263

		16		0.10386		0.06379		0.0107868996		0.0011203274		0.0001163572		0.0000120849		0.0000012551		0.0066252294		0.0006880963		0.0000714657				16		0.10386		0.06379		0.0669134953		0.0000097562		0.0005053186

		17		0.10386		0.065421		0.0107868996		0.0011203274		0.0001163572		0.0000120849		0.0000012551		0.0067946251		0.0007056898		0.0000732929				17		0.10386		0.065421		0.0669134953		0.0000022275		0.0004346513

		18		0.10386		0.065177		0.0107868996		0.0011203274		0.0001163572		0.0000120849		0.0000012551		0.0067692832		0.0007030578		0.0000730196				18		0.10386		0.065177		0.0669134953		0.0000030154		0.0004448848

		19		0.10386		0.066667		0.0107868996		0.0011203274		0.0001163572		0.0000120849		0.0000012551		0.0069240346		0.0007191302		0.0000746889				19		0.10386		0.066667		0.0669134953		0.0000000608		0.0003842499

		20		0.10386		0.068266		0.0107868996		0.0011203274		0.0001163572		0.0000120849		0.0000012551		0.0070901068		0.0007363785		0.0000764803				20		0.10386		0.068266		0.0669134953		0.0000018293		0.0003241186

		21		0.10386		0.067766		0.0107868996		0.0011203274		0.0001163572		0.0000120849		0.0000012551		0.0070381768		0.000730985		0.0000759201				21		0.10386		0.067766		0.0669134953		0.0000007268		0.0003423719

		22		0.24552		0.098802		0.0602800704		0.0147999629		0.0036336869		0.0008921428		0.0002190389		0.024257867		0.0059557915		0.0014622659				22		0.24552		0.098802		0.082277306		0.0002730655		0.0001570687

		23		0.24552		0.10104		0.0602800704		0.0147999629		0.0036336869		0.0008921428		0.0002190389		0.0248073408		0.0060906983		0.0014953882				23		0.24552		0.10104		0.082277306		0.0003520387		0.0002181738

		24		0.24552		0.106195		0.0602800704		0.0147999629		0.0036336869		0.0008921428		0.0002190389		0.0260729964		0.0064014421		0.0015716821				24		0.24552		0.106195		0.082277306		0.0005720561		0.0003970338

		25		0.24552		0.113235		0.0602800704		0.0147999629		0.0036336869		0.0008921428		0.0002190389		0.0278014572		0.0068258138		0.0016758738				25		0.24552		0.113235		0.082277306		0.0009583788		0.0007271493

		26		0.21886		0.132768		0.0478996996		0.0104833283		0.0022943812		0.0005021483		0.0001099002		0.0290576045		0.0063595473		0.0013918505				26		0.21886		0.132768		0.079817826		0.0028037209		0.0021621297

		27		0.2862		0.135854		0.08191044		0.0234427679		0.0067093202		0.0019202074		0.0005495634		0.0388814148		0.0111278609		0.0031847938				27		0.2862		0.135854		0.0856707957		0.002518354		0.0024586432

		28		0.46465		0.123611		0.2158996225		0.1003177596		0.046612647		0.0216585664		0.0100636529		0.0574358512		0.0266875682		0.0124003786				28		0.46465		0.123611		0.0959378849		0.0007658013		0.0013944031

		29		0.78451		0.118294		0.6154559401		0.4828313396		0.3787860142		0.297161416		0.2331261025		0.0928028259		0.072804745		0.0571160505				29		0.78451		0.118294		0.100081212		0.0003317056		0.0010255819

		30		0.91919		0.119891		0.8449102561		0.7766330583		0.7138733409		0.6561852362		0.6031589073		0.1102026083		0.1012971355		0.093111314				30		0.91919		0.119891		0.0984093239		0.0004614624		0.0011304192

		31		0.95286		0.122807		0.9079421796		0.8651417853		0.8243590015		0.7854987182		0.7484703086		0.117017878		0.1115016553		0.1062454672				31		0.95286		0.122807		0.0978221478		0.0006242428		0.001335004

		32		1.08754		0.121333		1.1827432516		1.2862805958		1.3988815992		1.5213396944		1.6545177712		0.1319544908		0.1435057869		0.1560682835				32		1.08754		0.121333		0.0951619429		0.0006849242		0.0012294635

		33		1.18855		0.121532		1.4126511025		1.6790064679		1.9955831374		2.371850338		2.8190627192		0.1444468586		0.1716823138		0.2040530141				33		1.18855		0.121532		0.0931806753		0.0008037976		0.0012434585

		34		1.18855		0.113577		1.4126511025		1.6790064679		1.9955831374		2.371850338		2.8190627192		0.1349919434		0.1604446743		0.1906965176				34		1.18855		0.113577		0.0931806753		0.0004160101		0.0007457109

		35		1.33438		0.108668		1.7805699844		2.3759569758		3.1704294693		4.2305576753		5.6451715508		0.1450044058		0.1934909791		0.2581904926				35		1.33438		0.108668		0.0910714861		0.0003096373		0.0005017021

		36		1.39748		0.099617		1.9529503504		2.7292090557		3.8140150711		5.3300097816		7.4485820696		0.1392127652		0.1945470551		0.2718756185				36		1.39748		0.099617		0.0906512285		0.0000803851		0.0001781613

		37		1.49211		0.094578		2.2263922521		3.3220221433		4.9568224602		7.3961243611		11.0358311204		0.1411207796		0.2105677264		0.3141902103				37		1.49211		0.094578		0.090819344		0.0000141275		0.0000690346

		38		1.18232		0.094763		1.3978805824		1.6527421702		1.9540701227		2.3103361874		2.7315566811		0.1120401902		0.1324673576		0.1566188063				38		1.18232		0.094763		0.0932953255		0.0000021541		0.0000721431

		39		1.06806		0.093711		1.1407521636		1.2183917559		1.3013154988		1.3898830316		1.4844784707		0.1000889707		0.106901026		0.1141767098				39		1.06806		0.093711		0.0955597805		0.000003418		0.000055379

		40		0.81609		0.111248		0.6660028881		0.5435182969		0.443559847		0.3619847555		0.2954121391		0.0907883803		0.0740914893		0.0604653235				40		0.81609		0.111248		0.0998100527		0.0001308266		0.0006239358

		41		0.43396		0.115621		0.1883212816		0.0817239034		0.0354649051		0.0153903502		0.0066787964		0.0501748892		0.0217738949		0.0094489994				41		0.43396		0.115621		0.0946623647		0.0004392644		0.0008615227

		42		0.26316		0.118005		0.0692531856		0.0182246683		0.0047960037		0.0012621163		0.0003321385		0.0310541958		0.0081722222		0.002150602				42		0.26316		0.118005		0.0838011816		0.0011699012		0.0010071551

		43		0.24138		0.109375		0.0582643044		0.0140638378		0.0033947292		0.0008194197		0.0001977915		0.0264009375		0.0063726583		0.0015382323				43		0.24138		0.109375		0.0819078298		0.0007544454		0.0005338737

		44		0.16129		0.102259		0.0260144641		0.0041958729		0.0006767523		0.0001091534		0.0000176053		0.0164933541		0.0026602131		0.0004290658				44		0.16129		0.102259		0.0738384188		0.0008077294		0.0002556707

		45		0.13846		0.095406		0.0191711716		0.0026544404		0.0003675338		0.0000508887		0.0000070461		0.0132099148		0.0018290448		0.0002532495				45		0.13846		0.095406		0.0712037751		0.0005857477		0.0000834794

		46		0.16923		0.092614		0.0286387929		0.0048465429		0.0008201805		0.0001387991		0.000023489		0.0156730672		0.0026523532		0.0004488577				46		0.16923		0.092614		0.0747190062		0.0003202308		0.0000402553

		47		0.25902		0.056061		0.0670913604		0.0173780042		0.0045012506		0.0011659139		0.000301995		0.0145209202		0.0037612088		0.0009742283				47		0.25902		0.056061		0.0834508187		0.0007502022		0.000912541

		48		0.24021		0.056476		0.0577008441		0.0138603198		0.0033293874		0.0007997521		0.0001921085		0.0135661		0.0032587129		0.0007827754				48		0.24021		0.056476		0.0818025898		0.0006414361		0.0008876403

		49		0.46712		0.046188		0.2182010944		0.1019260952		0.0476117176		0.0222403855		0.0103889289		0.0215753386		0.0100782721		0.0047077625				49		0.46712		0.046188		0.0960324752		0.0024844717		0.0016065101

		50		0.71925		0.04519		0.5173205625		0.3720828146		0.2676205644		0.1924860909		0.1384456209		0.0325029075		0.0233777162		0.0168144224				50		0.71925		0.04519		0.10033977		0.0030414971		0.0016875083

		51		0.78796		0.044267		0.6208809616		0.4892293625		0.3854931685		0.303753197		0.2393453691		0.0348806253		0.0274845375		0.0216567162				51		0.78796		0.044267		0.1000558687		0.0031123979		0.0017641926

		52		0.62967		0.044863		0.3964843089		0.2496542748		0.1571998072		0.0989840026		0.0623272569		0.0282488852		0.0177874756		0.0112002397				52		0.62967		0.044863		0.0998948295		0.0030285023		0.0017144811

		53		0.29633		0.044107		0.0878114689		0.0260211726		0.0077108541		0.0022849574		0.0006771014		0.0130702273		0.0038731005		0.0011477159				53		0.29633		0.044107		0.0864504264		0.0017929658		0.001777659

		54		0.10238		0.039455		0.0104816644		0.0010731128		0.0001098653		0.000011248		0.0000011516		0.0040394029		0.0004135541		0.0000423397				54		0.10238		0.039455		0.0667218226		0.0007434796		0.002191578

		55		0.1206		0.038979		0.01454436		0.0017540498		0.0002115384		0.0000255115		0.0000030767		0.0047008674		0.0005669246		0.0000683711				55		0.1206		0.038979		0.0690345828		0.0009033381		0.0022363718

		56		0.16467		0.038217		0.0271162089		0.0044652261		0.0007352888		0.00012108		0.0000199382		0.0062931934		0.0010363002		0.0001706475				56		0.16467		0.038217		0.0742155097		0.0012958927		0.0023090229

		57		0.19702		0.038163		0.0388168804		0.0076477018		0.0015067502		0.0002968599		0.0000584873		0.0075188743		0.0014813686		0.0002918592				57		0.19702		0.038163		0.0776590221		0.0015599358		0.0023142154

		58		0.14926		0.037324		0.0222785476		0.003325296		0.0004963337		0.0000740828		0.0000110576		0.0055709802		0.0008315245		0.0001241133				58		0.14926		0.037324		0.0724692525		0.0012351888		0.0023956417

		SUM=		42.17778		5.003619		53.5893524954		80.7448879389		129.8578951176		216.5294403588		369.7675962956		4.0101542083		5.2335575534		7.9651224942				AVG=		0.7272031034		0.0862692931		SUM=		0.0395050516		0.0487660642

		UNEMPLOYMENT MODEL--CUBIC										TIME PERIOD:  1999-2004

		n		X		Y		X^2		X^3		X^4		X^5		X^6		Y*X		Y*X^2		Y*X^3				n		X		Y		MODEL		SE		y-y-bar				B0=		0.01331

		1		0.1230569948		0.0219653179		0.015143024		0.001863455		0.0002293112		0.0000282183		0.0000034725		0.002702986		0.0003326213		0.0000409314				1		0.1230569948		0.0219653179		0.0166746441		0.0000279912		0.0000027406				B1=		0.03185

		2		0.1944818304		0.0202195263		0.0378231824		0.0073559217		0.0014305931		0.0002782244		0.0000541096		0.0039323305		0.0007647668		0.0001487333				2		0.1944818304		0.0202195263		0.0181564159		0.0000042564		0.0000000082				B2=		-0.03835

		3		0.3096632504		0.0208092486		0.0958913286		0.0296940205		0.0091951469		0.0028473991		0.0008817349		0.0064438595		0.0019954265		0.0006179103				3		0.3096632504		0.0208092486		0.0199098706		0.0000008089		0.0000002494				B3=		0.01396

		4		0.4254261364		0.0207732256		0.1809873975		0.0769967692		0.0327564381		0.0139354449		0.0059285025		0.0088374731		0.003759692		0.0015994713				4		0.4254261364		0.0207732256		0.0209938306		0.0000000487		0.0000002147

		5		0.5913173653		0.0189873418		0.3496562265		0.2067577986		0.1222594767		0.0722941516		0.0427487873		0.0112275449		0.0066390423		0.003925781				5		0.5913173653		0.0189873418		0.0216204807		0.0000069334		0.000001749				SSE=		0.0003841681

		6		0.5973244147		0.0200918485		0.3567964564		0.2131232345		0.1273037113		0.0760416148		0.0454215131		0.0120013516		0.0071687003		0.0042820397				6		0.5973244147		0.0200918485		0.0216268389		0.0000023562		0.0000000475				SST=		0.00047446

		7		0.5733148019		0.0206067544		0.3286898621		0.1884427632		0.1080370255		0.0619392259		0.035510675		0.0118141573		0.0067732313		0.0038831937				7		0.5733148019		0.0206067544		0.0215954812		0.0000009776		0.0000000882				R^2=		0.1903045135

		8		0.9431906615		0.0205949657		0.8896086239		0.8390705464		0.7914035037		0.7464443942		0.7040393819		0.0194249793		0.0183214591		0.0172806291				8		0.9431906615		0.0205949657		0.0209475567		0.0000001243		0.0000000813

		9		1.3120567376		0.0194508009		1.7214928827		2.2586963354		2.963537745		3.8883296655		5.1017091355		0.0255205544		0.0334844153		0.0439334527				9		1.3120567376		0.0194508009		0.0206111559		0.0000013464		0.0000007379				Terms=		4

		10		1.1796311147		0.019965773		1.3915295667		1.6414915739		1.936354535		2.2841840586		2.6944945871		0.023552247		0.0277829634		0.0327736481				10		1.1796311147		0.019965773		0.0204313145		0.0000002167		0.0000001184				Obs=		40

		11		1.443796836		0.0216277746		2.0845493036		3.0096656889		4.345345799		6.2737965157		9.0580875589		0.0312261126		0.0450841625		0.0650923712				11		1.443796836		0.0216277746		0.0213673965		0.0000000678		0.0000017369				R^2 (adj)=		0.1228298896

		12		1.0388813097		0.0244040863		1.0792743756		1.1212379769		1.1648331779		1.2101234174		1.2571746007		0.0253529491		0.026338705		0.0273627883				12		1.0388813097		0.0244040863		0.0206606796		0.0000140131		0.0000167628

		13		0.4844290657		0.0231900452		0.2346715197		0.1136817051		0.0550707222		0.0266778585		0.0129235301		0.011233932		0.0054420432		0.0026362839				13		0.4844290657		0.0231900452		0.0213264096		0.0000034731		0.0000082956

		14		0.6214084507		0.0243488109		0.3861484626		0.2399559179		0.1491106352		0.0926586088		0.0575788425		0.0151305568		0.0094022559		0.0058426413				14		0.6214084507		0.0243488109		0.0216428502		0.0000073222		0.0000163133

		15		0.7792062605		0.0249150623		0.6071623964		0.4731047404		0.3686461756		0.2872514079		0.2238280954		0.0194139725		0.0151274889		0.0117874341				15		0.7792062605		0.0249150623		0.0214475837		0.0000120234		0.0000212081

		16		0.4833084205		0.0248728095		0.2335870294		0.1128945782		0.0545629003		0.0263707092		0.0127451858		0.0120212383		0.0058099657		0.0028080053				16		0.4833084205		0.0248728095		0.0213213189		0.0000126131		0.0000208207

		17		0.4684854186		0.025974026		0.2194785875		0.1028225179		0.0481708504		0.022567341		0.0105724702		0.0121684524		0.0057007425		0.0026707148				17		0.4684854186		0.025974026		0.0212496591		0.0000223196		0.000032083

		18		0.418760469		0.0258863253		0.1753603304		0.0734339742		0.0307512455		0.012877406		0.0053925486		0.0108401697		0.0045394346		0.0019009357				18		0.418760469		0.0258863253		0.0209475905		0.0000243911		0.0000310972

		19		0.461130742		0.0252383623		0.2126415613		0.0980555609		0.0452164336		0.0208506876		0.009614893		0.0116381847		0.0053667248		0.0024747618				19		0.461130742		0.0252383623		0.0212110659		0.0000162191		0.0000242903

		20		0.3776531838		0.0257847534		0.1426219272		0.0538616249		0.0203410141		0.0076818487		0.0029010746		0.0097376942		0.0036774712		0.0013888087				20		0.3776531838		0.0257847534		0.0206206113		0.0000266684		0.0000299747

		21		0.1464451314		0.0224478888		0.0214461765		0.0031406881		0.0004599385		0.0000673558		0.0000098639		0.003287384		0.0004814214		0.0000705018				21		0.1464451314		0.0224478888		0.0171956606		0.0000275859		0.0000045712

		22		0.2989644304		0.0223880597		0.0893797307		0.0267213603		0.0079887363		0.002388348		0.0007140311		0.0066932335		0.0020010387		0.0005982394				22		0.2989644304		0.0223880597		0.0197773346		0.0000068159		0.000004319

		23		0.3355363498		0.0196703881		0.112584642		0.0377762398		0.0126753016		0.0042530244		0.0014270443		0.0066001302		0.0022145836		0.0007430733				23		0.3355363498		0.0196703881		0.020206568		0.0000002875		0.0000004089

		24		0.5219865494		0.0191693291		0.2724699578		0.1422256531		0.0742398779		0.0387522177		0.0202281364		0.0100061319		0.0052230663		0.0027263703				24		0.5219865494		0.0191693291		0.0214715188		0.0000053001		0.0000013008

		25		0.6746314184		0.0191285866		0.4551275507		0.3070433451		0.2071410874		0.1397438856		0.0942756158		0.0129047455		0.0087059468		0.0058733052				25		0.6746314184		0.0191285866		0.0216291942		0.000006253		0.0000013954

		26		0.7295081967		0.0174418605		0.5321822091		0.3882312837		0.2832179037		0.2066097822		0.1507235296		0.0127239802		0.0092822478		0.0067714759				26		0.7295081967		0.0174418605		0.0215553571		0.0000169209		0.0000082253

		27		0.3738738739		0.0168598525		0.1397816736		0.0522607158		0.0195389163		0.0073050903		0.0027311824		0.0063034584		0.0023566984		0.000881108				27		0.3738738739		0.0168598525		0.0205868153		0.0000138903		0.0000119024

		28		0.2037617555		0.0152551289		0.041518853		0.0084599544		0.0017238152		0.0003512476		0.0000715708		0.0031084118		0.0006333755		0.0001290577				28		0.2037617555		0.0152551289		0.0183256649		0.0000094282		0.0000255501

		29		0.141796585		0.0152390962		0.0201062715		0.0028510006		0.0004042622		0.000057323		0.0000081282		0.0021608518		0.0003064014		0.0000434467				29		0.141796585		0.0152390962		0.0170949457		0.0000034442		0.0000257125

		30		0.1131078224		0.0130890052		0.0127933795		0.0014470313		0.0001636706		0.0000185124		0.0000020939		0.0014804689		0.0001674526		0.0000189402				30		0.1131078224		0.0130890052		0.0164420586		0.000011243		0.0000521405

		31		0.1834792539		0.0109489051		0.0336646366		0.0061767624		0.0011333078		0.0002079385		0.0000381524		0.0020088969		0.0003685909		0.0000676288				31		0.1834792539		0.0109489051		0.017949003		0.0000490014		0.0000876271

		32		0.2987610619		0.0176074573		0.0892581721		0.0266668663		0.0079670213		0.0023802357		0.0007111218		0.0052604226		0.0015716095		0.0004695357				32		0.2987610619		0.0176074573		0.0197747584		0.0000046972		0.0000073029

		33		0.4314143568		0.0170807453		0.1861183472		0.0802941271		0.0346400392		0.0149442102		0.0064471468		0.0073688788		0.0031790401		0.0013714835				33		0.4314143568		0.0170807453		0.0210338147		0.0000156268		0.0000104271

		34		0.2376302083		0.0186528497		0.0564681159		0.0134185301		0.0031886481		0.0007577191		0.000180057		0.0044324806		0.0010532913		0.0002502938				34		0.2376302083		0.0186528497		0.0189002926		0.0000000612		0.0000027456

		35		0.3228218466		0.0175983437		0.1042139446		0.033642538		0.0108605463		0.0035060216		0.0011318204		0.0056811298		0.0018339928		0.0005920529				35		0.3228218466		0.0175983437		0.0200649209		0.000006084		0.0000073522

		36		0.4226020893		0.0170542636		0.1785925259		0.0754735746		0.0318952903		0.0134790163		0.0056962605		0.0072071674		0.003045764		0.0012871462				36		0.4226020893		0.0170542636		0.0209744643		0.000015368		0.0000105988

		37		0.6242488512		0.0196280992		0.3896866282		0.24326143		0.1518556682		0.0947957264		0.0591761233		0.0122528184		0.0076488078		0.0047747595				37		0.6242488512		0.0196280992		0.0216437733		0.0000040629		0.0000004648

		38		0.7517309594		0.0200720535		0.5650994354		0.4248027407		0.3193373719		0.2400557889		0.1804573685		0.0150887841		0.0113427061		0.0085266634				38		0.7517309594		0.0200720535		0.021511314		0.0000020715		0.0000000565

		39		0.5587005468		0.0216606498		0.312146301		0.174396309		0.0974353132		0.0544371628		0.0304140726		0.0121018169		0.0067612917		0.0037775374				39		0.5587005468		0.0216606498		0.0215683742		0.0000000085		0.0000018247

		40		0.3477449456		0.0216942149		0.1209265472		0.0420515956		0.0146232298		0.0050851543		0.0017683367		0.0075440536		0.0026234065		0.0009122764				40		0.3477449456		0.0216942149		0.0203351837		0.000001847		0.0000019165

		SUM=		20.5452696969		0.8123936359		14.4766791428		12.9525484498		13.6550463855		15.9563739588		19.8378223555		0.4284359913		0.3043120457		0.2723354317				AVG=		0.5136317424		0.0203098409		SUM=		0.0003841681		0.00047446
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		UNEMPLOYMENT MODEL--CUBIC										TIME PERIOD:  1973-1976,1979-1982,1990-1991

		n		X		Y		X^2		X^3		X^4		X^5		X^6		Y*X		Y*X^2		Y*X^3				n		X		Y		MODEL		SE		y-y-bar				B0=		12.34

		1.00		12.75		14.58		162.45		2070.58		26391.01		336372.08		4287300.49		185.87		2369.10		30195.89				1.00		12.75		14.58		13.91		0.46		84.19				B1=		0.1752

		2.00		12.76		22.92		162.92		2079.57		26543.82		338808.51		4324592.32		292.51		3733.65		47656.78				2.00		12.76		22.92		13.91		81.16		0.71				B2=		-0.004551

		3.00		12.31		30.43		151.44		1863.57		22933.04		282213.08		3472902.36		374.53		4608.94		56717.46				3.00		12.31		30.43		13.87		274.32		44.57				B3=		0.000035

		4.00		11.84		37.50		140.08		1657.99		19623.44		232257.06		2748923.90		443.84		5253.14		62174.55				4.00		11.84		37.50		13.83		560.07		188.82

		5.00		11.37		46.94		129.31		1470.48		16721.58		190150.08		2162299.27		533.77		6069.75		69022.37				5.00		11.37		46.94		13.80		1098.49		537.31				SSE=		11138.1862464044

		6.00		159.61		58.82		25476.01		4066277.33		649026844.04		103592502551.53		16534611292990.80		9388.94		1498587.80		239192664.29				6.00		159.61		58.82		66.68		61.76		1229.54				SST=		25231.1914561592

		7.00		158.12		55.77		25000.96		3953073.83		625047803.86		98830625038.89		15626792679196.70		8818.05		1394283.32		220459764.85				7.00		158.12		55.77		64.62		78.34		1024.67				R^2=		0.5585548837

		8.00		157.25		68.63		24728.64		3888662.92		611505544.69		96161338342.90		15121699340573.90		10791.91		1697064.61		266869214.85				8.00		157.25		68.63		63.45		26.77		2013.21

		9.00		157.96		72.55		24950.24		3941052.15		622514649.15		98330210697.19		15531892059072.50		11459.58		1810115.21		285919392.52				9.00		157.96		72.55		64.40		66.37		2380.49				Terms=		4

		10.00		156.52		76.47		24500.02		3834861.85		600251099.05		93954201279.96		14706165390038.40		11969.55		1873531.42		293254186.40				10.00		156.52		76.47		62.48		195.63		2778.54				Obs=		48

		11.00		156.17		62.96		24388.90		3808801.13		594818402.14		92892466606.63		14506966027236.30		9832.90		1535598.26		239813545.38				11.00		156.17		62.96		62.02		0.90		1536.97				R^2 (adj)=		0.5284563531

		12.00		154.67		56.36		23922.84		3700147.02		572302058.15		88518008538.53		13691087991036.50		8717.76		1348377.13		208553606.74				12.00		154.67		56.36		60.07		13.74		1063.08

		13.00		111.58		52.73		12450.73		1389287.48		155020629.99		17297640699.37		1930119712395.04		5883.46		656493.28		73253377.94				13.00		111.58		52.73		23.85		833.83		839.18

		14.00		109.54		42.37		11998.47		1314282.53		143963251.21		15769377782.00		1727338564066.58		4641.42		508409.91		55689962.14				14.00		109.54		42.37		22.93		378.19		346.49

		15.00		131.06		40.00		17177.57		2251348.58		295069049.24		38672706902.48		5068570434631.01		5242.53		687102.96		90053943.25				15.00		131.06		40.00		35.92		16.61		263.78

		16.00		130.78		25.76		17102.60		2236625.94		292499061.07		38252127564.95		5002495590488.09		3368.50		440522.03		57610116.28				16.00		130.78		25.76		35.70		98.85		4.00

		17.00		130.50		13.89		17028.95		2222193.08		289985125.43		37841614056.89		4938142093731.65		1812.43		236513.38		30863817.50				17.00		130.50		13.89		35.48		466.21		97.41

		18.00		18.06		-10.53		326.34		5895.30		106497.95		1923873.65		34754564.79		-190.16		-3435.16		-62055.70				18.00		18.06		-10.53		14.23		612.68		1175.46

		19.00		18.10		-11.69		327.56		5928.27		107292.77		1941838.32		35144363.42		-211.54		-3828.57		-69291.38				19.00		18.10		-11.69		14.23		671.64		1256.49

		20.00		18.75		-12.82		351.71		6595.87		123698.06		2319816.41		43505517.56		-240.43		-4509.06		-84562.37				20.00		18.75		-12.82		14.26		733.13		1338.04

		21.00		18.77		-17.95		352.46		6616.92		124224.58		2332165.90		43783586.11		-336.97		-6326.11		-118765.05				21.00		18.77		-17.95		14.26		1037.19		1739.51

		22.00		15.99		33.33		255.64		4087.44		65353.38		1044924.79		16707137.29		532.96		8521.43		136247.75				22.00		15.99		33.33		14.12		369.12		91.67

		23.00		31.64		36.84		1000.95		31668.04		1001908.77		31698245.47		1002864525.39		1165.61		36877.24		1166716.96				23.00		31.64		36.84		14.44		502.03		171.17

		24.00		59.59		28.33		3551.03		211607.35		12609784.79		751423188.54		44777672090.10		1688.40		100612.28		5995534.63				24.00		59.59		28.33		14.03		204.70		20.93

		25.00		71.08		27.12		5052.48		359134.04		25527528.16		1814516638.38		128977259794.21		1927.61		137016.11		9739212.42				25.00		71.08		27.12		14.37		162.55		11.29

		26.00		74.25		25.00		5513.27		409367.70		30396116.20		2256953545.38		167581913170.25		1856.28		137831.68		10234192.48				26.00		74.25		25.00		14.59		108.45		1.54

		27.00		85.38		27.12		7289.05		622309.54		53130260.62		4536045819.49		387269165206.10		2315.28		197668.85		16876163.53				27.00		85.38		27.12		15.91		125.72		11.29

		28.00		93.17		20.00		8681.52		808898.06		75368821.96		7022466222.46		654316076095.22		1863.49		173630.44		16177961.26				28.00		93.17		20.00		17.47		6.42		14.13

		29.00		92.13		19.05		8488.17		782025.52		72048990.82		6637963768.63		611563916335.77		1754.88		161679.22		14895709.32				29.00		92.13		19.05		17.22		3.33		22.19

		30.00		104.44		17.46		10908.46		1139319.14		118994582.58		12428221573.18		1298048097018.74		1823.62		190465.05		19892853.94				30.00		104.44		17.46		20.87		11.63		39.67

		31.00		108.92		17.46		11863.28		1292132.05		140737294.16		15328917829.78		1669605226022.21		1901.75		207136.34		22561013.17				31.00		108.92		17.46		22.66		27.01		39.67

		32.00		117.21		4.35		13739.09		1610411.20		188762494.84		22125578561.49		2593424223878.24		509.62		59734.80		7001745.80				32.00		117.21		4.35		26.71		500.23		376.78

		33.00		90.75		0.00		8236.10		747450.14		67833303.70		6156072294.73		558681709888.32		0.00		0.00		0.00				33.00		90.75		0.00		16.92		286.23		564.48

		34.00		80.80		-1.32		6528.51		527498.54		42621462.46		3443780275.89		278254707959.31		-106.32		-8590.22		-694082.58				34.00		80.80		-1.32		15.25		274.33		628.73

		35.00		60.53		-7.69		3663.59		221748.29		13421890.73		812394779.05		49172302926.73		-465.60		-28181.43		-1705754.35				35.00		60.53		-7.69		14.03		471.97		989.17

		36.00		27.04		-3.90		731.30		19776.13		534796.21		14462234.73		391095201.22		-105.36		-2849.21		-77049.77				36.00		27.04		-3.90		14.44		336.28		764.79

		37.00		12.18		1.33		148.36		1807.13		22011.70		268112.38		3265729.74		16.24		197.81		2409.45				37.00		12.18		1.33		13.86		156.97		502.90

		38.00		10.08		5.33		101.70		1025.59		10342.64		104301.16		1051833.46		53.78		542.39		5469.78				38.00		10.08		5.33		13.68		69.67		339.50

		39.00		19.68		18.52		387.16		7617.82		149890.56		2949292.46		58031181.02		364.38		7169.57		141070.60				39.00		19.68		18.52		14.29		17.86		27.46

		40.00		17.82		24.53		317.55		5658.82		100840.39		1796979.60		32022245.02		437.10		7789.05		138801.24				40.00		17.82		24.53		14.21		106.37		0.59

		41.00		38.91		21.05		1513.85		58901.04		2291732.88		89167172.27		3469333047.61		819.12		31870.42		1240020.13				41.00		38.91		21.05		14.33		45.21		7.32

		42.00		61.95		16.95		3837.68		237740.58		14727795.59		912372496.42		56520581575.73		1049.99		65045.62		4029512.57				42.00		61.95		16.95		14.05		8.41		46.37

		43.00		68.22		18.64		4653.42		317438.03		21654355.63		1477173749.43		100766899870.09		1271.83		86758.90		5918346.29				43.00		68.22		18.64		14.22		19.54		26.16

		44.00		53.34		12.90		2845.65		151799.87		8097703.54		431968761.82		23043201096.51		688.32		36717.94		1958704.11				44.00		53.34		12.90		14.05		1.31		117.84

		45.00		22.17		15.87		491.63		10900.84		241701.91		5359201.67		118828364.60		351.95		7803.67		173029.07				45.00		22.17		15.87		14.37		2.26		62.18

		46.00		10.97		10.14		120.33		1319.99		14479.71		158836.31		1742367.51		111.29		1220.75		13391.14				46.00		10.97		10.14		13.76		13.07		185.34

		47.00		14.33		13.04		205.45		2944.77		42208.69		604995.77		8671671.19		186.96		2679.75		38410.11				47.00		14.33		13.04		14.02		0.95		114.82

		48.00		10.03		13.24		100.65		1009.76		10130.29		101631.26		1019606.97		132.78		1332.12		13364.42				48.00		10.03		13.24		13.67		0.19		110.74

		Sum		3301.09		1140.42		361056.05		46226389.78		6342995227.19		906406282988.97		133013162945346.00		114924.40		15311215.60		2197337678.17				AVG=		68.77		23.76		SUM=		11138.19		25231.19

																																																				YU = - 18.34 + 1.107 XU - 0.01691 XU**2 + 0.000074 XU**3

		UNEMPLOYMENT MODEL--CUBIC										TIME PERIOD:  1999-2004

		n		X		Y		X^2		X^3		X^4		X^5		X^6		Y*X		Y*X^2		Y*X^3				n		X		Y		MODEL		SE		y-y-bar				B0=		-18.34

		1.00		17.01		-4.76		289.17		4917.34		83619.30		1421946.25		24180196.04		-80.98		-1377.00		-23415.86				1.00		17.01		-4.76		-4.04		0.52		35.01				B1=		1.107

		2.00		28.45		-6.98		809.12		23015.36		654671.98		18622144.43		529706898.17		-198.45		-5644.97		-160571.28				2.00		28.45		-6.98		1.17		66.36		66.12				B2=		-0.01691

		3.00		39.55		-6.98		1564.20		61864.21		2446729.46		96768150.18		3827180339.73		-275.93		-10912.97		-431608.03				3.00		39.55		-6.98		3.57		111.21		66.12				B3=		0.000074

		4.00		55.61		-2.38		3092.25		171953.82		9562007.98		531724140.00		29568115977.26		-132.40		-7362.65		-409422.04				4.00		55.61		-2.38		3.65		36.41		12.50

		5.00		55.64		-4.76		3096.03		172269.42		9585415.16		533351670.36		29676753642.27		-264.96		-14743.00		-820329.76				5.00		55.64		-4.76		3.65		70.76		35.01				SSE=		6053.6598211992

		6.00		53.40		-4.88		2851.88		152298.97		8133221.87		434338447.38		23194976105.23		-260.50		-13911.47		-742914.37				6.00		53.40		-4.88		3.82		75.69		36.39				SST=		6444.0699786655

		7.00		89.35		-4.88		7984.14		713414.61		63746448.68		5696000175.42		508960399674.41		-435.87		-38946.62		-3480036.45				7.00		89.35		-4.88		-1.64		10.46		36.39				R^2=		0.0605844069

		8.00		125.16		-2.50		15665.28		1960681.60		245400869.68		30714618250.15		3844272334807.21		-312.90		-39163.19		-4901704.00				8.00		125.16		-2.50		0.40		8.43		13.36

		9.00		112.15		5.00		12578.07		1410655.83		158207872.70		17743329338.75		1989949871998.97		560.76		62890.36		7053279.15				9.00		112.15		5.00		-2.49		56.17		14.79				Terms=		4

		10.00		136.75		2.44		18701.11		2557414.13		349731496.68		47826481634.07		6540367016421.70		333.54		45612.01		6237533.06				10.00		136.75		2.44		6.06		13.09		1.65				Obs=		38

		11.00		96.50		7.50		9313.02		898743.88		86732379.07		8370021509.82		807740555783.63		723.78		69847.67		6740579.07				11.00		96.50		7.50		-2.49		99.72		40.26				R^2 (adj)=		-0.0223052043

		12.00		44.02		15.79		1938.02		85317.65		3755939.08		165347705.90		7279102056.79		695.10		30600.44		1347123.10				12.00		44.02		15.79		3.93		140.53		214.18

		13.00		57.13		7.50		3263.84		186463.00		10652631.31		608584826.73		34768451151.03		428.48		24478.78		1398472.52				13.00		57.13		7.50		3.51		15.92		40.26

		14.00		71.52		12.50		5115.40		365863.39		26167281.19		1871536285.17		133856018187.59		894.03		63942.46		4573292.34				14.00		71.52		12.50		1.41		123.05		128.72

		15.00		43.10		15.00		1857.18		80035.13		3449113.93		148639564.85		6405622047.30		646.43		27857.69		1200526.95				15.00		43.10		15.00		3.88		123.57		191.69

		16.00		42.01		19.51		1764.42		74114.46		3113178.02		130769042.92		5492953648.03		819.61		34427.72		1446136.23				16.00		42.01		19.51		3.81		246.63		337.00

		17.00		37.14		25.00		1379.31		51226.02		1902483.17		70656322.40		2624105157.48		928.48		34482.63		1280650.51				17.00		37.14		25.00		3.24		473.52		568.60

		18.00		41.24		38.46		1700.99		70153.73		2893350.14		119330439.70		4921545324.43		1586.27		65422.44		2698217.55				18.00		41.24		38.46		3.74		1205.32		1391.80

		19.00		33.18		43.59		1100.65		36515.06		1211423.77		40190194.85		1333349904.46		1446.13		47976.87		1591680.69				19.00		33.18		43.59		2.48		1690.34		1800.73

		20.00		12.93		7.02		167.29		2163.71		27985.39		361963.09		4681630.56		90.76		1173.95		15183.82				20.00		12.93		7.02		-6.69		187.92		34.37

		21.00		27.32		5.26		746.22		20384.45		556842.03		15211253.82		415525820.72		143.77		3927.50		107287.44				21.00		27.32		5.26		0.79		20.01		16.88

		22.00		30.68		0.00		941.32		28880.75		886090.42		27186140.27		834097969.59		0.00		0.00		0.00				22.00		30.68		0.00		1.84		3.40		1.33

		23.00		48.67		-5.00		2368.28		115252.45		5608760.70		272950339.33		13283128263.58		-243.33		-11841.41		-576262.27				23.00		48.67		-5.00		4.01		81.24		37.88

		24.00		63.22		-3.45		3997.27		252723.66		15978200.84		1010205769.79		63869249589.14		-218.02		-13783.80		-871467.01				24.00		63.22		-3.45		2.76		38.50		21.19

		25.00		67.95		-5.08		4616.52		313669.66		21312284.84		1448063193.48		98388653680.86		-345.48		-23473.63		-1594916.10				25.00		67.95		-5.08		2.02		50.49		38.93

		26.00		33.36		-1.72		1112.89		37126.00		1238523.26		41317136.01		1378339657.40		-57.52		-1918.73		-64008.93				26.00		33.36		-1.72		2.52		17.99		8.29

		27.00		17.89		-11.11		319.91		5721.89		102341.77		1830484.82		32740051.52		-198.73		-3554.54		-63576.52				27.00		17.89		-11.11		-3.53		57.53		150.45

		28.00		11.82		-11.29		139.71		1651.40		19519.55		230721.14		2727123.84		-133.45		-1577.39		-18644.81				28.00		11.82		-11.29		-7.50		14.40		154.88

		29.00		16.30		-8.47		265.53		4326.76		70504.60		1148872.47		18720876.95		-138.09		-2250.24		-36667.58				29.00		16.30		-8.47		-4.47		16.03		92.72

		30.00		26.98		-7.14		727.65		19628.38		529475.43		14282599.78		385273129.06		-192.68		-5197.54		-140203.52				30.00		26.98		-7.14		0.67		61.03		68.85

		31.00		38.90		-8.93		1513.37		58872.95		2290275.45		89096295.61		3466024091.79		-347.34		-13512.24		-525653.01				31.00		38.90		-8.93		3.49		154.22		101.67

		32.00		19.85		-10.71		393.98		7820.16		155222.45		3081010.36		61154974.64		-212.67		-4221.25		-83787.59				32.00		19.85		-10.71		-2.45		68.29		140.87

		33.00		28.44		-9.09		808.89		23005.65		654303.81		18609054.67		529260123.80		-258.55		-7353.54		-209142.10				33.00		28.44		-9.09		1.17		105.25		104.97

		34.00		38.58		-9.26		1488.57		57432.04		2215842.80		85491646.92		3298438721.59		-357.24		-13783.12		-531780.45				34.00		38.58		-9.26		3.45		161.49		108.45

		35.00		58.41		-5.56		3411.14		199227.87		11635903.56		679594947.38		39691742901.76		-324.47		-18950.95		-1106830.34				35.00		58.41		-5.56		3.37		79.75		45.03

		36.00		69.76		-9.09		4866.32		339469.48		23681051.67		1651966483.13		115239529896.76		-634.17		-44239.21		-3086083.12				36.00		69.76		-9.09		1.71		116.76		104.97

		37.00		50.57		-7.41		2556.92		129293.23		6537841.71		330592503.75		16716740544.75		-374.56		-18940.13		-957726.71				37.00		50.57		-7.41		3.97		129.37		73.31

		38.00		30.53		-9.26		931.78		28442.45		868205.82		26501982.51		808973016.22		-282.64		-8627.59		-263357.19				38.00		30.53		-9.26		1.80		122.30		108.45

		Sum		1871.04		43.88		125437.63		10722010.56		1081799309.26		120839454187.66		14333217241386.20		3016.19		187353.29		14589853.38				AVG=		49.24		1.15		SUM		6053.66		6444.07
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Model
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UNEMPLOYMENT VS. REAL OIL PRICE (Model Validation)



		

		n		X		Y		X-bar		Y-bar		Product		X-bar squared

		1.00		11.84		3.90		-76.04		4.25		-323.51		5781.72

		2.00		158.33		-3.40		70.46		-3.05		-214.58		4964.29

		3.00		156.89		1.20		69.01		1.55		107.28		4762.60

		4.00		123.63		-3.80		35.75		-3.45		-123.18		1278.17

		5.00		130.78		-1.60		42.90		-1.25		-53.43		1840.71

		6.00		18.54		2.90		-69.34		3.25		-225.66		4807.40

		7.00		54.03		2.90		-33.85		3.25		-110.17		1145.81

		8.00		84.24		1.20		-3.64		1.55		-5.65		13.23

		9.00		101.98		1.30		14.10		1.65		23.33		198.89

		10.00		95.22		-7.80		7.34		-7.45		-54.65		53.88

		11.00		31.17		-0.70		-56.71		-0.35		19.59		3215.78

		Average =		87.88		-0.35				Sum =		-960.62		28062.48

								Slope		-0.034

								Intercept		2.654

		n		X		Y		(Y-Y-bar)^2		Model Y		Error^2

		1.00		11.84		3.90		18.10		2.25		2.73

		2.00		158.33		-3.40		9.27		-2.77		0.40

		3.00		156.89		1.20		2.42		-2.72		15.34

		4.00		123.63		-3.80		11.87		-1.58		4.94

		5.00		130.78		-1.60		1.55		-1.82		0.05

		6.00		18.54		2.90		10.59		2.02		0.78

		7.00		54.03		2.90		10.59		0.80		4.39

		8.00		84.24		1.20		2.42		-0.23		2.05

		9.00		101.98		1.30		2.74		-0.84		4.57

		10.00		95.22		-7.80		55.43		-0.61		51.76

		11.00		31.17		-0.70		0.12		1.59		5.23

		SST=		125.107		n=		11		SSE=		92.224

		r^2=		0.263		p=		2		Variance=		10.247

		r^2(adj)=		0.181
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Real GDP per capita

		GDP PER CAPITA--CUBIC										TIME PERIOD:  1973-1976,1979-1982,1990-1991

		n		X		Y		X^2		X^3		X^4		X^5		X^6		Y*X		Y*X^2		Y*X^3

		1		11.8384659549		-1.074066874		140.1492761647		1659.1524344762		19641.8196094924		232529.012738753		2752786.80082819		-12.7153041214		-150.5296949475		-1782.0406688338

		2		158.3337848895		-1.5086945873		25069.5874374329		3969362.6645869		628484214.283095		99510284390.743		15755839963016.4		-238.8773242516		-37822.3508730314		-5988555.96714556

		3		156.8876587039		-2.8404669261		24613.7374535823		3861591.64104429		605836071.433878		95048202805.6121		14911890002183.2		-445.6342056569		-69914.5071638718		-10968723.3383748

		4		123.627608209		-3.1612586037		15283.7855114799		1889497.84716375		233594099.560924		28878679820.4539		3570202114436.46		-390.8188401101		-48315.998445829		-5973191.32608798

		5		130.7796334323		-2.7560795873		17103.3125206833		2236764.94193281		292523299.180163		38256089837.1848		5003117405459.67		-360.4390781406		-47138.090513895		-6164702.19810514

		6		18.5406963088		1.4918765771		343.7574196168		6373.5019210278		118169.163541618		2190938.5742954		40621526.7373453		27.6604305462		512.843642529		9508.4782300517

		7		54.0262206765		0.269987807		2918.8325205871		157693.489875013		8519583.28323659		460280886.532054		24867236748.9608		14.5864208411		788.0491912402		42575.3195098894

		8		84.239250179		-1.862514176		7096.2512707249		597782.886127837		50356782.0972642		4242017565.30224		357344378947.326		-156.8967976378		-13216.8685885		-1113379.09960999

		9		101.9790511935		-2.7236001911		10399.7268823225		1060554.28013058		108154319.226901		11029474857.2361		1124775381103.29		-277.7501633218		-28324.6981243916		-2888525.84006721

		10		95.2162922121		-1.1729950474		9066.1423026127		863244.454721708		82194936.251224		7826297068.44833		745190988607.778		-111.6882391922		-10634.5400195735		-1012581.47004458

		11		31.1682451773		0.5862937549		971.4595074294		30278.6881073326		943733.574574928		29414519.4343571		916798953.501126		18.2737474982		569.5606423303		17752.2057434638

		12		12.1113068244		0.5015363967		146.6837529956		1776.5319386899		21516.1233928836		260588.37208364		3156065.72918528		6.0742611842		73.5672409331		890.9954271676

		13		30.2092291887		-2.3066153308		912.5975281753		27568.8678856868		832834.248431653		25159280.687069		760042476.498454		-69.6810711773		-2105.0114493088		-63590.7733170025

		14		47.4964929851		-1.929677103		2255.916845884		107148.138645504		5089160.81554307		241717290.975504		11480723615.1962		-91.6528949877		-4353.1910838484		-206761.309776818

		15		10.5874230301		-0.2380867773		112.0935264187		1186.7815831319		12564.9586649694		133030.532741966		1408450.52606104		-2.5207254292		-26.6879864612		-282.5570024869

		Sum		1067.0413589651		-18.7243606684		116434.03375611		14812483.8680987		2016700926.02044		285550435409.101		41506432974378		-2092.079783957		-260058.453226626		-34311348.9212899

		n		X		Y		MODEL		SE		Y-Y-bar				B0=		-0.149

		1		11.84		-1.07		-0.0889763087		0.9704034219		0.0303539454				B1=		0.0122

		2		158.33		-1.51		-2.22663098		0.5154326639		0.0678101787				B2=		-0.000638

		3		156.89		-2.84		-2.2788452582		0.3154188978		2.5350250991				B3=		0.0000030194

		4		123.63		-3.16		-2.6866485364		0.225254716		3.6594461578

		5		130.78		-2.76		-2.7117137947		0.0019683236		2.2734272949				SSE=		13.8928402572

		6		18.54		1.49		-0.122876587		2.6074277811		7.508516768				SST=		29.9716725404

		7		54.03		0.27		-0.8759555326		1.3131861375		2.3051696589				R^2=		0.5364676349

		8		84.24		-1.86		-1.8437438122		0.0003523266		0.3772704647

		9		101.98		-2.72		-2.3376437329		0.1489623876		2.1765380615				Terms=		4

		10		95.22		-1.17		-2.1650797175		0.9842319927		0.005669437				Obs=		15

		11		31.17		0.59		-0.2971151037		0.7804112114		3.3657001633				R^2 (adj)=		0.4100497172

		12		12.11		0.50		-0.0894622306		0.3492793775		3.0618949077

		13		30.21		-2.31		-0.2794431872		4.1094268997		1.1200510003

		14		47.50		-1.93		-0.6852946434		1.5484877058		0.4642874149

		15		10.59		-0.24		-0.0877657406		0.0225964141		1.0205119881

		AVG=		71.14		-1.25		SUM=		13.8928402572		29.9716725404

		GDP PER CAPITA--CUBIC										TIME PERIOD:  1999-2004

		n		X		Y		X^2		X^3		X^4		X^5		X^6		Y*X		Y*X^2		Y*X^3

		1		18.02		3.51		324.7204		5851.461608		105443.33817616		1900088.9539344		34239602.9498979		63.2502		1139.768604		20538.63024408

		2		50.279		2.91		2527.977841		127104.197867639		6390671.96458702		321316595.707471		16155477115.5759		146.31189		7356.41551731		369873.21579483

		3		86.416		3.75		7467.725056		645330.928439296		55766917.5120102		4819153943.71787		416452007200.324		324.06		28003.96896		2419990.98164736

		4		113.86		2.46		12964.0996		1476092.380456		168067878.43872		19136208639.0327		2178848715640.26		280.0956		31891.685016		3631187.25592176

		5		57.7		1.21		3329.29		192100.033		11084171.9041		639556718.86657		36902422678.6011		69.817		4028.4409		232441.03993

		6		40.566		0.83		1645.600356		66755.424041496		2708000.53166733		109852749.567617		4456286638.95994		33.66978		1365.84829548		55407.0019544417

		7		25.88		-0.49		669.7744		17333.761472		448597.74689536		11609709.6896519		300459286.768192		-12.6812		-328.189456		-8493.54312128

		8		35.161		0.88		1236.295921		43469.400878281		1528427.60428124		53741042.9941326		1889588812.7167		30.94168		1087.94041048		38253.0727728873

		9		53.54		2.1		2866.5316		153474.101864		8217003.41379856		439938362.774775		23554299942.9614		112.434		6019.71636		322295.6139144

		10		28.32		2.42		802.0224		22713.274368		643239.93010176		18216554.8204818		515892832.516046		68.5344		1940.894208		54966.12397056

		11		41.29		1.49		1704.8641		70393.838689		2906561.59946881		120011928.442067		4955292525.37295		61.5221		2540.247509		104886.81964661

		12		49.88		1.17		2488.0144		124102.158272		6190215.65460736		308767956.851815		15401345687.7685		58.3596		2910.976848		145199.52517824

		Sum		600.912		22.24		38026.916074		2944720.96095571		264057129.638414		25980274291.4191		2699466027964.77		1236.31505		87957.71317227		7386545.73785389

		n		X		Y		MODEL		SE		Y-Y-bar				B0=		7.459

		1		18.02		3.51		2.6358378997		0.7641593776		2.7445444444				B1=		-0.3838

		2		50.279		2.91		1.5196434808		1.9330912504		1.1165444444				B2=		0.007094

		3		86.416		3.75		4.0366673234		0.0821781543		3.5973444444				B3=		-0.000036

		4		113.86		2.46		2.587528866		0.0162636117		0.3680444444

		5		57.7		1.21		2.016122072		0.649832795		0.4138777778				SSE=		9.5044527018

		6		40.566		0.83		1.16046286		0.1092057018		1.0472111111				SST=		16.7070666667

		7		25.88		-0.49		1.6536201806		4.5951074787		5.4912111111				R^2=		0.4311118228

		8		35.161		0.88		1.169593032		0.0838641242		0.9473777778

		9		53.54		2.1		1.7204555033		0.144054025		0.0608444444				Terms=		4

		10		28.32		2.42		1.4616530284		0.9184289181		0.3211111111				Obs=		12

		11		41.29		1.49		1.1720257326		0.1011076347		0.1320111111				R^2 (adj)=		0.2177787564

		12		49.88		1.17		1.4973524558		0.1071596303		0.4669444444

		AVG=		50.08		1.85		SUM=		9.5044527018		16.7070666667





Real GDP per capita
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Unemployment

		CORE CPI MODEL--CUBIC										TIME PERIOD:  1974-1976,1979-1982,1990-1991

		n		X		Y		X^2		X^3		X^4		X^5		X^6		Y*X		Y*X^2		Y*X^3				n		X		Y		MODEL		SE		y-y-bar				B0=		0.05176

		1		1.83989		0.115385		3.3851952121		6.2283868188		11.459546624		21.0843052381		38.7928023645		0.2122957076		0.3906007495		0.7186624131				1		1.83989		0.115385		0.1038024854		0.0001341546		0.0008477244				B1=		0.1631

		2		1.83989		0.116773		3.3851952121		6.2283868188		11.459546624		21.0843052381		38.7928023645		0.214849475		0.3952994005		0.727307414				2		1.83989		0.116773		0.1038024854		0.0001682342		0.0009304761				B2=		-0.1711

		3		1.83989		0.113684		3.3851952121		6.2283868188		11.459546624		21.0843052381		38.7928023645		0.2091660548		0.3848425325		0.7080679271				3		1.83989		0.113684		0.1038024854		0.0000976443		0.0007515662				B3=		0.05317

		4		1.83989		0.112735		3.3851952121		6.2283868188		11.459546624		21.0843052381		38.7928023645		0.2074199992		0.3816299822		0.702157188				4		1.83989		0.112735		0.1038024854		0.0000797898		0.0007004336

		5		1.83989		0.105372		3.3851952121		6.2283868188		11.459546624		21.0843052381		38.7928023645		0.1938728891		0.3567047899		0.6562975759				5		1.83989		0.105372		0.1038024854		0.0000024634		0.0003649134				SSE=		0.0395050516

		6		1.83989		0.095918		3.3851952121		6.2283868188		11.459546624		21.0843052381		38.7928023645		0.176478569		0.3247011544		0.5974144069				6		1.83989		0.095918		0.1038024854		0.0000621651		0.0000930975				SST=		0.0487660642

		7		1.83989		0.090909		3.3851952121		6.2283868188		11.459546624		21.0843052381		38.7928023645		0.16726256		0.3077447115		0.5662164173				7		1.83989		0.090909		0.1038024854		0.000166242		0.0000215269				R^2=		0.1899069116

		8		1.34571		0.081836		1.8109354041		2.4369938827		3.2794870378		4.4132385017		5.9389391841		0.1101275236		0.1481997097		0.1994338314				8		1.34571		0.081836		0.0909692181		0.0000834157		0.0000196541

		9		1.34571		0.076923		1.8109354041		2.4369938827		3.2794870378		4.4132385017		5.9389391841		0.1035160503		0.1393025841		0.1874608804				9		1.34571		0.076923		0.0909692181		0.0001972962		0.0000873532				Terms=		4

		10		1.58933		0.070175		2.5259698489		4.01459966		6.3805236776		10.1407576964		16.1170104297		0.1115312328		0.1772599341		0.2817245311				10		1.58933		0.070175		0.0922425458		0.0004869766		0.0002590263				Obs=		58

		11		1.58933		0.067568		2.5259698489		4.01459966		6.3805236776		10.1407576964		16.1170104297		0.1073878494		0.1706747308		0.2712584698				11		1.58933		0.067568		0.0922425458		0.0006088332		0.0003497384				R^2 (adj)=		0.14490174

		12		1.58933		0.067308		2.5259698489		4.01459966		6.3805236776		10.1407576964		16.1170104297		0.1069746236		0.1700179786		0.2702146739				12		1.58933		0.067308		0.0922425458		0.0006217316		0.0003595306

		13		0.10386		0.06705		0.0107868996		0.0011203274		0.0001163572		0.0000120849		0.0000012551		0.006963813		0.0007232616		0.000075118				13		0.10386		0.06705		0.0669134953		0.0000000186		0.0003693812

		14		0.10386		0.064639		0.0107868996		0.0011203274		0.0001163572		0.0000120849		0.0000012551		0.0067134065		0.0006972544		0.0000724168				14		0.10386		0.064639		0.0669134953		0.0000051733		0.0004678696

		15		0.10386		0.066163		0.0107868996		0.0011203274		0.0001163572		0.0000120849		0.0000012551		0.0068716892		0.0007136936		0.0000741242				15		0.10386		0.066163		0.0669134953		0.0000005632		0.000404263

		16		0.10386		0.06379		0.0107868996		0.0011203274		0.0001163572		0.0000120849		0.0000012551		0.0066252294		0.0006880963		0.0000714657				16		0.10386		0.06379		0.0669134953		0.0000097562		0.0005053186

		17		0.10386		0.065421		0.0107868996		0.0011203274		0.0001163572		0.0000120849		0.0000012551		0.0067946251		0.0007056898		0.0000732929				17		0.10386		0.065421		0.0669134953		0.0000022275		0.0004346513

		18		0.10386		0.065177		0.0107868996		0.0011203274		0.0001163572		0.0000120849		0.0000012551		0.0067692832		0.0007030578		0.0000730196				18		0.10386		0.065177		0.0669134953		0.0000030154		0.0004448848

		19		0.10386		0.066667		0.0107868996		0.0011203274		0.0001163572		0.0000120849		0.0000012551		0.0069240346		0.0007191302		0.0000746889				19		0.10386		0.066667		0.0669134953		0.0000000608		0.0003842499

		20		0.10386		0.068266		0.0107868996		0.0011203274		0.0001163572		0.0000120849		0.0000012551		0.0070901068		0.0007363785		0.0000764803				20		0.10386		0.068266		0.0669134953		0.0000018293		0.0003241186

		21		0.10386		0.067766		0.0107868996		0.0011203274		0.0001163572		0.0000120849		0.0000012551		0.0070381768		0.000730985		0.0000759201				21		0.10386		0.067766		0.0669134953		0.0000007268		0.0003423719

		22		0.24552		0.098802		0.0602800704		0.0147999629		0.0036336869		0.0008921428		0.0002190389		0.024257867		0.0059557915		0.0014622659				22		0.24552		0.098802		0.082277306		0.0002730655		0.0001570687

		23		0.24552		0.10104		0.0602800704		0.0147999629		0.0036336869		0.0008921428		0.0002190389		0.0248073408		0.0060906983		0.0014953882				23		0.24552		0.10104		0.082277306		0.0003520387		0.0002181738

		24		0.24552		0.106195		0.0602800704		0.0147999629		0.0036336869		0.0008921428		0.0002190389		0.0260729964		0.0064014421		0.0015716821				24		0.24552		0.106195		0.082277306		0.0005720561		0.0003970338

		25		0.24552		0.113235		0.0602800704		0.0147999629		0.0036336869		0.0008921428		0.0002190389		0.0278014572		0.0068258138		0.0016758738				25		0.24552		0.113235		0.082277306		0.0009583788		0.0007271493

		26		0.21886		0.132768		0.0478996996		0.0104833283		0.0022943812		0.0005021483		0.0001099002		0.0290576045		0.0063595473		0.0013918505				26		0.21886		0.132768		0.079817826		0.0028037209		0.0021621297

		27		0.2862		0.135854		0.08191044		0.0234427679		0.0067093202		0.0019202074		0.0005495634		0.0388814148		0.0111278609		0.0031847938				27		0.2862		0.135854		0.0856707957		0.002518354		0.0024586432

		28		0.46465		0.123611		0.2158996225		0.1003177596		0.046612647		0.0216585664		0.0100636529		0.0574358512		0.0266875682		0.0124003786				28		0.46465		0.123611		0.0959378849		0.0007658013		0.0013944031

		29		0.78451		0.118294		0.6154559401		0.4828313396		0.3787860142		0.297161416		0.2331261025		0.0928028259		0.072804745		0.0571160505				29		0.78451		0.118294		0.100081212		0.0003317056		0.0010255819

		30		0.91919		0.119891		0.8449102561		0.7766330583		0.7138733409		0.6561852362		0.6031589073		0.1102026083		0.1012971355		0.093111314				30		0.91919		0.119891		0.0984093239		0.0004614624		0.0011304192

		31		0.95286		0.122807		0.9079421796		0.8651417853		0.8243590015		0.7854987182		0.7484703086		0.117017878		0.1115016553		0.1062454672				31		0.95286		0.122807		0.0978221478		0.0006242428		0.001335004

		32		1.08754		0.121333		1.1827432516		1.2862805958		1.3988815992		1.5213396944		1.6545177712		0.1319544908		0.1435057869		0.1560682835				32		1.08754		0.121333		0.0951619429		0.0006849242		0.0012294635

		33		1.18855		0.121532		1.4126511025		1.6790064679		1.9955831374		2.371850338		2.8190627192		0.1444468586		0.1716823138		0.2040530141				33		1.18855		0.121532		0.0931806753		0.0008037976		0.0012434585

		34		1.18855		0.113577		1.4126511025		1.6790064679		1.9955831374		2.371850338		2.8190627192		0.1349919434		0.1604446743		0.1906965176				34		1.18855		0.113577		0.0931806753		0.0004160101		0.0007457109

		35		1.33438		0.108668		1.7805699844		2.3759569758		3.1704294693		4.2305576753		5.6451715508		0.1450044058		0.1934909791		0.2581904926				35		1.33438		0.108668		0.0910714861		0.0003096373		0.0005017021

		36		1.39748		0.099617		1.9529503504		2.7292090557		3.8140150711		5.3300097816		7.4485820696		0.1392127652		0.1945470551		0.2718756185				36		1.39748		0.099617		0.0906512285		0.0000803851		0.0001781613

		37		1.49211		0.094578		2.2263922521		3.3220221433		4.9568224602		7.3961243611		11.0358311204		0.1411207796		0.2105677264		0.3141902103				37		1.49211		0.094578		0.090819344		0.0000141275		0.0000690346

		38		1.18232		0.094763		1.3978805824		1.6527421702		1.9540701227		2.3103361874		2.7315566811		0.1120401902		0.1324673576		0.1566188063				38		1.18232		0.094763		0.0932953255		0.0000021541		0.0000721431

		39		1.06806		0.093711		1.1407521636		1.2183917559		1.3013154988		1.3898830316		1.4844784707		0.1000889707		0.106901026		0.1141767098				39		1.06806		0.093711		0.0955597805		0.000003418		0.000055379

		40		0.81609		0.111248		0.6660028881		0.5435182969		0.443559847		0.3619847555		0.2954121391		0.0907883803		0.0740914893		0.0604653235				40		0.81609		0.111248		0.0998100527		0.0001308266		0.0006239358

		41		0.43396		0.115621		0.1883212816		0.0817239034		0.0354649051		0.0153903502		0.0066787964		0.0501748892		0.0217738949		0.0094489994				41		0.43396		0.115621		0.0946623647		0.0004392644		0.0008615227

		42		0.26316		0.118005		0.0692531856		0.0182246683		0.0047960037		0.0012621163		0.0003321385		0.0310541958		0.0081722222		0.002150602				42		0.26316		0.118005		0.0838011816		0.0011699012		0.0010071551

		43		0.24138		0.109375		0.0582643044		0.0140638378		0.0033947292		0.0008194197		0.0001977915		0.0264009375		0.0063726583		0.0015382323				43		0.24138		0.109375		0.0819078298		0.0007544454		0.0005338737

		44		0.16129		0.102259		0.0260144641		0.0041958729		0.0006767523		0.0001091534		0.0000176053		0.0164933541		0.0026602131		0.0004290658				44		0.16129		0.102259		0.0738384188		0.0008077294		0.0002556707

		45		0.13846		0.095406		0.0191711716		0.0026544404		0.0003675338		0.0000508887		0.0000070461		0.0132099148		0.0018290448		0.0002532495				45		0.13846		0.095406		0.0712037751		0.0005857477		0.0000834794

		46		0.16923		0.092614		0.0286387929		0.0048465429		0.0008201805		0.0001387991		0.000023489		0.0156730672		0.0026523532		0.0004488577				46		0.16923		0.092614		0.0747190062		0.0003202308		0.0000402553

		47		0.25902		0.056061		0.0670913604		0.0173780042		0.0045012506		0.0011659139		0.000301995		0.0145209202		0.0037612088		0.0009742283				47		0.25902		0.056061		0.0834508187		0.0007502022		0.000912541

		48		0.24021		0.056476		0.0577008441		0.0138603198		0.0033293874		0.0007997521		0.0001921085		0.0135661		0.0032587129		0.0007827754				48		0.24021		0.056476		0.0818025898		0.0006414361		0.0008876403

		49		0.46712		0.046188		0.2182010944		0.1019260952		0.0476117176		0.0222403855		0.0103889289		0.0215753386		0.0100782721		0.0047077625				49		0.46712		0.046188		0.0960324752		0.0024844717		0.0016065101

		50		0.71925		0.04519		0.5173205625		0.3720828146		0.2676205644		0.1924860909		0.1384456209		0.0325029075		0.0233777162		0.0168144224				50		0.71925		0.04519		0.10033977		0.0030414971		0.0016875083

		51		0.78796		0.044267		0.6208809616		0.4892293625		0.3854931685		0.303753197		0.2393453691		0.0348806253		0.0274845375		0.0216567162				51		0.78796		0.044267		0.1000558687		0.0031123979		0.0017641926

		52		0.62967		0.044863		0.3964843089		0.2496542748		0.1571998072		0.0989840026		0.0623272569		0.0282488852		0.0177874756		0.0112002397				52		0.62967		0.044863		0.0998948295		0.0030285023		0.0017144811

		53		0.29633		0.044107		0.0878114689		0.0260211726		0.0077108541		0.0022849574		0.0006771014		0.0130702273		0.0038731005		0.0011477159				53		0.29633		0.044107		0.0864504264		0.0017929658		0.001777659

		54		0.10238		0.039455		0.0104816644		0.0010731128		0.0001098653		0.000011248		0.0000011516		0.0040394029		0.0004135541		0.0000423397				54		0.10238		0.039455		0.0667218226		0.0007434796		0.002191578

		55		0.1206		0.038979		0.01454436		0.0017540498		0.0002115384		0.0000255115		0.0000030767		0.0047008674		0.0005669246		0.0000683711				55		0.1206		0.038979		0.0690345828		0.0009033381		0.0022363718

		56		0.16467		0.038217		0.0271162089		0.0044652261		0.0007352888		0.00012108		0.0000199382		0.0062931934		0.0010363002		0.0001706475				56		0.16467		0.038217		0.0742155097		0.0012958927		0.0023090229

		57		0.19702		0.038163		0.0388168804		0.0076477018		0.0015067502		0.0002968599		0.0000584873		0.0075188743		0.0014813686		0.0002918592				57		0.19702		0.038163		0.0776590221		0.0015599358		0.0023142154

		58		0.14926		0.037324		0.0222785476		0.003325296		0.0004963337		0.0000740828		0.0000110576		0.0055709802		0.0008315245		0.0001241133				58		0.14926		0.037324		0.0724692525		0.0012351888		0.0023956417

		SUM=		42.17778		5.003619		53.5893524954		80.7448879389		129.8578951176		216.5294403588		369.7675962956		4.0101542083		5.2335575534		7.9651224942				AVG=		0.7272031034		0.0862692931		SUM=		0.0395050516		0.0487660642

		UNEMPLOYMENT MODEL--CUBIC										TIME PERIOD:  1999-2004

		n		X		Y		X^2		X^3		X^4		X^5		X^6		Y*X		Y*X^2		Y*X^3				n		X		Y		MODEL		SE		y-y-bar				B0=		0.01331

		1		0.1230569948		0.0219653179		0.015143024		0.001863455		0.0002293112		0.0000282183		0.0000034725		0.002702986		0.0003326213		0.0000409314				1		0.1230569948		0.0219653179		0.0166746441		0.0000279912		0.0000027406				B1=		0.03185

		2		0.1944818304		0.0202195263		0.0378231824		0.0073559217		0.0014305931		0.0002782244		0.0000541096		0.0039323305		0.0007647668		0.0001487333				2		0.1944818304		0.0202195263		0.0181564159		0.0000042564		0.0000000082				B2=		-0.03835

		3		0.3096632504		0.0208092486		0.0958913286		0.0296940205		0.0091951469		0.0028473991		0.0008817349		0.0064438595		0.0019954265		0.0006179103				3		0.3096632504		0.0208092486		0.0199098706		0.0000008089		0.0000002494				B3=		0.01396

		4		0.4254261364		0.0207732256		0.1809873975		0.0769967692		0.0327564381		0.0139354449		0.0059285025		0.0088374731		0.003759692		0.0015994713				4		0.4254261364		0.0207732256		0.0209938306		0.0000000487		0.0000002147

		5		0.5913173653		0.0189873418		0.3496562265		0.2067577986		0.1222594767		0.0722941516		0.0427487873		0.0112275449		0.0066390423		0.003925781				5		0.5913173653		0.0189873418		0.0216204807		0.0000069334		0.000001749				SSE=		0.0003841681

		6		0.5973244147		0.0200918485		0.3567964564		0.2131232345		0.1273037113		0.0760416148		0.0454215131		0.0120013516		0.0071687003		0.0042820397				6		0.5973244147		0.0200918485		0.0216268389		0.0000023562		0.0000000475				SST=		0.00047446

		7		0.5733148019		0.0206067544		0.3286898621		0.1884427632		0.1080370255		0.0619392259		0.035510675		0.0118141573		0.0067732313		0.0038831937				7		0.5733148019		0.0206067544		0.0215954812		0.0000009776		0.0000000882				R^2=		0.1903045135

		8		0.9431906615		0.0205949657		0.8896086239		0.8390705464		0.7914035037		0.7464443942		0.7040393819		0.0194249793		0.0183214591		0.0172806291				8		0.9431906615		0.0205949657		0.0209475567		0.0000001243		0.0000000813

		9		1.3120567376		0.0194508009		1.7214928827		2.2586963354		2.963537745		3.8883296655		5.1017091355		0.0255205544		0.0334844153		0.0439334527				9		1.3120567376		0.0194508009		0.0206111559		0.0000013464		0.0000007379				Terms=		4

		10		1.1796311147		0.019965773		1.3915295667		1.6414915739		1.936354535		2.2841840586		2.6944945871		0.023552247		0.0277829634		0.0327736481				10		1.1796311147		0.019965773		0.0204313145		0.0000002167		0.0000001184				Obs=		40

		11		1.443796836		0.0216277746		2.0845493036		3.0096656889		4.345345799		6.2737965157		9.0580875589		0.0312261126		0.0450841625		0.0650923712				11		1.443796836		0.0216277746		0.0213673965		0.0000000678		0.0000017369				R^2 (adj)=		0.1228298896

		12		1.0388813097		0.0244040863		1.0792743756		1.1212379769		1.1648331779		1.2101234174		1.2571746007		0.0253529491		0.026338705		0.0273627883				12		1.0388813097		0.0244040863		0.0206606796		0.0000140131		0.0000167628

		13		0.4844290657		0.0231900452		0.2346715197		0.1136817051		0.0550707222		0.0266778585		0.0129235301		0.011233932		0.0054420432		0.0026362839				13		0.4844290657		0.0231900452		0.0213264096		0.0000034731		0.0000082956

		14		0.6214084507		0.0243488109		0.3861484626		0.2399559179		0.1491106352		0.0926586088		0.0575788425		0.0151305568		0.0094022559		0.0058426413				14		0.6214084507		0.0243488109		0.0216428502		0.0000073222		0.0000163133

		15		0.7792062605		0.0249150623		0.6071623964		0.4731047404		0.3686461756		0.2872514079		0.2238280954		0.0194139725		0.0151274889		0.0117874341				15		0.7792062605		0.0249150623		0.0214475837		0.0000120234		0.0000212081

		16		0.4833084205		0.0248728095		0.2335870294		0.1128945782		0.0545629003		0.0263707092		0.0127451858		0.0120212383		0.0058099657		0.0028080053				16		0.4833084205		0.0248728095		0.0213213189		0.0000126131		0.0000208207

		17		0.4684854186		0.025974026		0.2194785875		0.1028225179		0.0481708504		0.022567341		0.0105724702		0.0121684524		0.0057007425		0.0026707148				17		0.4684854186		0.025974026		0.0212496591		0.0000223196		0.000032083

		18		0.418760469		0.0258863253		0.1753603304		0.0734339742		0.0307512455		0.012877406		0.0053925486		0.0108401697		0.0045394346		0.0019009357				18		0.418760469		0.0258863253		0.0209475905		0.0000243911		0.0000310972

		19		0.461130742		0.0252383623		0.2126415613		0.0980555609		0.0452164336		0.0208506876		0.009614893		0.0116381847		0.0053667248		0.0024747618				19		0.461130742		0.0252383623		0.0212110659		0.0000162191		0.0000242903

		20		0.3776531838		0.0257847534		0.1426219272		0.0538616249		0.0203410141		0.0076818487		0.0029010746		0.0097376942		0.0036774712		0.0013888087				20		0.3776531838		0.0257847534		0.0206206113		0.0000266684		0.0000299747

		21		0.1464451314		0.0224478888		0.0214461765		0.0031406881		0.0004599385		0.0000673558		0.0000098639		0.003287384		0.0004814214		0.0000705018				21		0.1464451314		0.0224478888		0.0171956606		0.0000275859		0.0000045712

		22		0.2989644304		0.0223880597		0.0893797307		0.0267213603		0.0079887363		0.002388348		0.0007140311		0.0066932335		0.0020010387		0.0005982394				22		0.2989644304		0.0223880597		0.0197773346		0.0000068159		0.000004319

		23		0.3355363498		0.0196703881		0.112584642		0.0377762398		0.0126753016		0.0042530244		0.0014270443		0.0066001302		0.0022145836		0.0007430733				23		0.3355363498		0.0196703881		0.020206568		0.0000002875		0.0000004089

		24		0.5219865494		0.0191693291		0.2724699578		0.1422256531		0.0742398779		0.0387522177		0.0202281364		0.0100061319		0.0052230663		0.0027263703				24		0.5219865494		0.0191693291		0.0214715188		0.0000053001		0.0000013008

		25		0.6746314184		0.0191285866		0.4551275507		0.3070433451		0.2071410874		0.1397438856		0.0942756158		0.0129047455		0.0087059468		0.0058733052				25		0.6746314184		0.0191285866		0.0216291942		0.000006253		0.0000013954

		26		0.7295081967		0.0174418605		0.5321822091		0.3882312837		0.2832179037		0.2066097822		0.1507235296		0.0127239802		0.0092822478		0.0067714759				26		0.7295081967		0.0174418605		0.0215553571		0.0000169209		0.0000082253

		27		0.3738738739		0.0168598525		0.1397816736		0.0522607158		0.0195389163		0.0073050903		0.0027311824		0.0063034584		0.0023566984		0.000881108				27		0.3738738739		0.0168598525		0.0205868153		0.0000138903		0.0000119024

		28		0.2037617555		0.0152551289		0.041518853		0.0084599544		0.0017238152		0.0003512476		0.0000715708		0.0031084118		0.0006333755		0.0001290577				28		0.2037617555		0.0152551289		0.0183256649		0.0000094282		0.0000255501

		29		0.141796585		0.0152390962		0.0201062715		0.0028510006		0.0004042622		0.000057323		0.0000081282		0.0021608518		0.0003064014		0.0000434467				29		0.141796585		0.0152390962		0.0170949457		0.0000034442		0.0000257125

		30		0.1131078224		0.0130890052		0.0127933795		0.0014470313		0.0001636706		0.0000185124		0.0000020939		0.0014804689		0.0001674526		0.0000189402				30		0.1131078224		0.0130890052		0.0164420586		0.000011243		0.0000521405

		31		0.1834792539		0.0109489051		0.0336646366		0.0061767624		0.0011333078		0.0002079385		0.0000381524		0.0020088969		0.0003685909		0.0000676288				31		0.1834792539		0.0109489051		0.017949003		0.0000490014		0.0000876271

		32		0.2987610619		0.0176074573		0.0892581721		0.0266668663		0.0079670213		0.0023802357		0.0007111218		0.0052604226		0.0015716095		0.0004695357				32		0.2987610619		0.0176074573		0.0197747584		0.0000046972		0.0000073029

		33		0.4314143568		0.0170807453		0.1861183472		0.0802941271		0.0346400392		0.0149442102		0.0064471468		0.0073688788		0.0031790401		0.0013714835				33		0.4314143568		0.0170807453		0.0210338147		0.0000156268		0.0000104271

		34		0.2376302083		0.0186528497		0.0564681159		0.0134185301		0.0031886481		0.0007577191		0.000180057		0.0044324806		0.0010532913		0.0002502938				34		0.2376302083		0.0186528497		0.0189002926		0.0000000612		0.0000027456

		35		0.3228218466		0.0175983437		0.1042139446		0.033642538		0.0108605463		0.0035060216		0.0011318204		0.0056811298		0.0018339928		0.0005920529				35		0.3228218466		0.0175983437		0.0200649209		0.000006084		0.0000073522

		36		0.4226020893		0.0170542636		0.1785925259		0.0754735746		0.0318952903		0.0134790163		0.0056962605		0.0072071674		0.003045764		0.0012871462				36		0.4226020893		0.0170542636		0.0209744643		0.000015368		0.0000105988

		37		0.6242488512		0.0196280992		0.3896866282		0.24326143		0.1518556682		0.0947957264		0.0591761233		0.0122528184		0.0076488078		0.0047747595				37		0.6242488512		0.0196280992		0.0216437733		0.0000040629		0.0000004648

		38		0.7517309594		0.0200720535		0.5650994354		0.4248027407		0.3193373719		0.2400557889		0.1804573685		0.0150887841		0.0113427061		0.0085266634				38		0.7517309594		0.0200720535		0.021511314		0.0000020715		0.0000000565

		39		0.5587005468		0.0216606498		0.312146301		0.174396309		0.0974353132		0.0544371628		0.0304140726		0.0121018169		0.0067612917		0.0037775374				39		0.5587005468		0.0216606498		0.0215683742		0.0000000085		0.0000018247

		40		0.3477449456		0.0216942149		0.1209265472		0.0420515956		0.0146232298		0.0050851543		0.0017683367		0.0075440536		0.0026234065		0.0009122764				40		0.3477449456		0.0216942149		0.0203351837		0.000001847		0.0000019165

		SUM=		20.5452696969		0.8123936359		14.4766791428		12.9525484498		13.6550463855		15.9563739588		19.8378223555		0.4284359913		0.3043120457		0.2723354317				AVG=		0.5136317424		0.0203098409		SUM=		0.0003841681		0.00047446
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Observation

Model

% Change Nominal Oil Price

% Change Core CPI

CORE CPI VS NOMINAL OIL PRICE (Model)
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Observation

Model

% Change Nominal Oil Price

% Change Core CPI

CORE CPI VS NOMINAL OIL PRICE (Model Validation)
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		UNEMPLOYMENT MODEL--CUBIC										TIME PERIOD:  1973-1976,1979-1982,1990-1991

		n		X		Y		X^2		X^3		X^4		X^5		X^6		Y*X		Y*X^2		Y*X^3				n		X		Y		MODEL		SE		y-y-bar				B0=		12.34

		1.00		12.75		14.58		162.45		2070.58		26391.01		336372.08		4287300.49		185.87		2369.10		30195.89				1.00		12.75		14.58		13.91		0.46		84.19				B1=		0.1752

		2.00		12.76		22.92		162.92		2079.57		26543.82		338808.51		4324592.32		292.51		3733.65		47656.78				2.00		12.76		22.92		13.91		81.16		0.71				B2=		-0.004551

		3.00		12.31		30.43		151.44		1863.57		22933.04		282213.08		3472902.36		374.53		4608.94		56717.46				3.00		12.31		30.43		13.87		274.32		44.57				B3=		0.000035

		4.00		11.84		37.50		140.08		1657.99		19623.44		232257.06		2748923.90		443.84		5253.14		62174.55				4.00		11.84		37.50		13.83		560.07		188.82

		5.00		11.37		46.94		129.31		1470.48		16721.58		190150.08		2162299.27		533.77		6069.75		69022.37				5.00		11.37		46.94		13.80		1098.49		537.31				SSE=		11138.1862464044

		6.00		159.61		58.82		25476.01		4066277.33		649026844.04		103592502551.53		16534611292990.80		9388.94		1498587.80		239192664.29				6.00		159.61		58.82		66.68		61.76		1229.54				SST=		25231.1914561592

		7.00		158.12		55.77		25000.96		3953073.83		625047803.86		98830625038.89		15626792679196.70		8818.05		1394283.32		220459764.85				7.00		158.12		55.77		64.62		78.34		1024.67				R^2=		0.5585548837

		8.00		157.25		68.63		24728.64		3888662.92		611505544.69		96161338342.90		15121699340573.90		10791.91		1697064.61		266869214.85				8.00		157.25		68.63		63.45		26.77		2013.21

		9.00		157.96		72.55		24950.24		3941052.15		622514649.15		98330210697.19		15531892059072.50		11459.58		1810115.21		285919392.52				9.00		157.96		72.55		64.40		66.37		2380.49				Terms=		4

		10.00		156.52		76.47		24500.02		3834861.85		600251099.05		93954201279.96		14706165390038.40		11969.55		1873531.42		293254186.40				10.00		156.52		76.47		62.48		195.63		2778.54				Obs=		48

		11.00		156.17		62.96		24388.90		3808801.13		594818402.14		92892466606.63		14506966027236.30		9832.90		1535598.26		239813545.38				11.00		156.17		62.96		62.02		0.90		1536.97				R^2 (adj)=		0.5284563531

		12.00		154.67		56.36		23922.84		3700147.02		572302058.15		88518008538.53		13691087991036.50		8717.76		1348377.13		208553606.74				12.00		154.67		56.36		60.07		13.74		1063.08

		13.00		111.58		52.73		12450.73		1389287.48		155020629.99		17297640699.37		1930119712395.04		5883.46		656493.28		73253377.94				13.00		111.58		52.73		23.85		833.83		839.18

		14.00		109.54		42.37		11998.47		1314282.53		143963251.21		15769377782.00		1727338564066.58		4641.42		508409.91		55689962.14				14.00		109.54		42.37		22.93		378.19		346.49

		15.00		131.06		40.00		17177.57		2251348.58		295069049.24		38672706902.48		5068570434631.01		5242.53		687102.96		90053943.25				15.00		131.06		40.00		35.92		16.61		263.78

		16.00		130.78		25.76		17102.60		2236625.94		292499061.07		38252127564.95		5002495590488.09		3368.50		440522.03		57610116.28				16.00		130.78		25.76		35.70		98.85		4.00

		17.00		130.50		13.89		17028.95		2222193.08		289985125.43		37841614056.89		4938142093731.65		1812.43		236513.38		30863817.50				17.00		130.50		13.89		35.48		466.21		97.41

		18.00		18.06		-10.53		326.34		5895.30		106497.95		1923873.65		34754564.79		-190.16		-3435.16		-62055.70				18.00		18.06		-10.53		14.23		612.68		1175.46

		19.00		18.10		-11.69		327.56		5928.27		107292.77		1941838.32		35144363.42		-211.54		-3828.57		-69291.38				19.00		18.10		-11.69		14.23		671.64		1256.49

		20.00		18.75		-12.82		351.71		6595.87		123698.06		2319816.41		43505517.56		-240.43		-4509.06		-84562.37				20.00		18.75		-12.82		14.26		733.13		1338.04

		21.00		18.77		-17.95		352.46		6616.92		124224.58		2332165.90		43783586.11		-336.97		-6326.11		-118765.05				21.00		18.77		-17.95		14.26		1037.19		1739.51

		22.00		15.99		33.33		255.64		4087.44		65353.38		1044924.79		16707137.29		532.96		8521.43		136247.75				22.00		15.99		33.33		14.12		369.12		91.67

		23.00		31.64		36.84		1000.95		31668.04		1001908.77		31698245.47		1002864525.39		1165.61		36877.24		1166716.96				23.00		31.64		36.84		14.44		502.03		171.17

		24.00		59.59		28.33		3551.03		211607.35		12609784.79		751423188.54		44777672090.10		1688.40		100612.28		5995534.63				24.00		59.59		28.33		14.03		204.70		20.93

		25.00		71.08		27.12		5052.48		359134.04		25527528.16		1814516638.38		128977259794.21		1927.61		137016.11		9739212.42				25.00		71.08		27.12		14.37		162.55		11.29

		26.00		74.25		25.00		5513.27		409367.70		30396116.20		2256953545.38		167581913170.25		1856.28		137831.68		10234192.48				26.00		74.25		25.00		14.59		108.45		1.54

		27.00		85.38		27.12		7289.05		622309.54		53130260.62		4536045819.49		387269165206.10		2315.28		197668.85		16876163.53				27.00		85.38		27.12		15.91		125.72		11.29

		28.00		93.17		20.00		8681.52		808898.06		75368821.96		7022466222.46		654316076095.22		1863.49		173630.44		16177961.26				28.00		93.17		20.00		17.47		6.42		14.13

		29.00		92.13		19.05		8488.17		782025.52		72048990.82		6637963768.63		611563916335.77		1754.88		161679.22		14895709.32				29.00		92.13		19.05		17.22		3.33		22.19

		30.00		104.44		17.46		10908.46		1139319.14		118994582.58		12428221573.18		1298048097018.74		1823.62		190465.05		19892853.94				30.00		104.44		17.46		20.87		11.63		39.67

		31.00		108.92		17.46		11863.28		1292132.05		140737294.16		15328917829.78		1669605226022.21		1901.75		207136.34		22561013.17				31.00		108.92		17.46		22.66		27.01		39.67

		32.00		117.21		4.35		13739.09		1610411.20		188762494.84		22125578561.49		2593424223878.24		509.62		59734.80		7001745.80				32.00		117.21		4.35		26.71		500.23		376.78

		33.00		90.75		0.00		8236.10		747450.14		67833303.70		6156072294.73		558681709888.32		0.00		0.00		0.00				33.00		90.75		0.00		16.92		286.23		564.48

		34.00		80.80		-1.32		6528.51		527498.54		42621462.46		3443780275.89		278254707959.31		-106.32		-8590.22		-694082.58				34.00		80.80		-1.32		15.25		274.33		628.73

		35.00		60.53		-7.69		3663.59		221748.29		13421890.73		812394779.05		49172302926.73		-465.60		-28181.43		-1705754.35				35.00		60.53		-7.69		14.03		471.97		989.17

		36.00		27.04		-3.90		731.30		19776.13		534796.21		14462234.73		391095201.22		-105.36		-2849.21		-77049.77				36.00		27.04		-3.90		14.44		336.28		764.79

		37.00		12.18		1.33		148.36		1807.13		22011.70		268112.38		3265729.74		16.24		197.81		2409.45				37.00		12.18		1.33		13.86		156.97		502.90

		38.00		10.08		5.33		101.70		1025.59		10342.64		104301.16		1051833.46		53.78		542.39		5469.78				38.00		10.08		5.33		13.68		69.67		339.50

		39.00		19.68		18.52		387.16		7617.82		149890.56		2949292.46		58031181.02		364.38		7169.57		141070.60				39.00		19.68		18.52		14.29		17.86		27.46

		40.00		17.82		24.53		317.55		5658.82		100840.39		1796979.60		32022245.02		437.10		7789.05		138801.24				40.00		17.82		24.53		14.21		106.37		0.59

		41.00		38.91		21.05		1513.85		58901.04		2291732.88		89167172.27		3469333047.61		819.12		31870.42		1240020.13				41.00		38.91		21.05		14.33		45.21		7.32

		42.00		61.95		16.95		3837.68		237740.58		14727795.59		912372496.42		56520581575.73		1049.99		65045.62		4029512.57				42.00		61.95		16.95		14.05		8.41		46.37

		43.00		68.22		18.64		4653.42		317438.03		21654355.63		1477173749.43		100766899870.09		1271.83		86758.90		5918346.29				43.00		68.22		18.64		14.22		19.54		26.16

		44.00		53.34		12.90		2845.65		151799.87		8097703.54		431968761.82		23043201096.51		688.32		36717.94		1958704.11				44.00		53.34		12.90		14.05		1.31		117.84

		45.00		22.17		15.87		491.63		10900.84		241701.91		5359201.67		118828364.60		351.95		7803.67		173029.07				45.00		22.17		15.87		14.37		2.26		62.18

		46.00		10.97		10.14		120.33		1319.99		14479.71		158836.31		1742367.51		111.29		1220.75		13391.14				46.00		10.97		10.14		13.76		13.07		185.34

		47.00		14.33		13.04		205.45		2944.77		42208.69		604995.77		8671671.19		186.96		2679.75		38410.11				47.00		14.33		13.04		14.02		0.95		114.82

		48.00		10.03		13.24		100.65		1009.76		10130.29		101631.26		1019606.97		132.78		1332.12		13364.42				48.00		10.03		13.24		13.67		0.19		110.74

		Sum		3301.09		1140.42		361056.05		46226389.78		6342995227.19		906406282988.97		133013162945346.00		114924.40		15311215.60		2197337678.17				AVG=		68.77		23.76		SUM=		11138.19		25231.19

																																																				YU = - 18.34 + 1.107 XU - 0.01691 XU**2 + 0.000074 XU**3

		UNEMPLOYMENT MODEL--CUBIC										TIME PERIOD:  1999-2004

		n		X		Y		X^2		X^3		X^4		X^5		X^6		Y*X		Y*X^2		Y*X^3				n		X		Y		MODEL		SE		y-y-bar				B0=		-18.34

		1.00		17.01		-4.76		289.17		4917.34		83619.30		1421946.25		24180196.04		-80.98		-1377.00		-23415.86				1.00		17.01		-4.76		-4.04		0.52		35.01				B1=		1.107

		2.00		28.45		-6.98		809.12		23015.36		654671.98		18622144.43		529706898.17		-198.45		-5644.97		-160571.28				2.00		28.45		-6.98		1.17		66.36		66.12				B2=		-0.01691

		3.00		39.55		-6.98		1564.20		61864.21		2446729.46		96768150.18		3827180339.73		-275.93		-10912.97		-431608.03				3.00		39.55		-6.98		3.57		111.21		66.12				B3=		0.000074

		4.00		55.61		-2.38		3092.25		171953.82		9562007.98		531724140.00		29568115977.26		-132.40		-7362.65		-409422.04				4.00		55.61		-2.38		3.65		36.41		12.50

		5.00		55.64		-4.76		3096.03		172269.42		9585415.16		533351670.36		29676753642.27		-264.96		-14743.00		-820329.76				5.00		55.64		-4.76		3.65		70.76		35.01				SSE=		6053.6598211992

		6.00		53.40		-4.88		2851.88		152298.97		8133221.87		434338447.38		23194976105.23		-260.50		-13911.47		-742914.37				6.00		53.40		-4.88		3.82		75.69		36.39				SST=		6444.0699786655

		7.00		89.35		-4.88		7984.14		713414.61		63746448.68		5696000175.42		508960399674.41		-435.87		-38946.62		-3480036.45				7.00		89.35		-4.88		-1.64		10.46		36.39				R^2=		0.0605844069

		8.00		125.16		-2.50		15665.28		1960681.60		245400869.68		30714618250.15		3844272334807.21		-312.90		-39163.19		-4901704.00				8.00		125.16		-2.50		0.40		8.43		13.36

		9.00		112.15		5.00		12578.07		1410655.83		158207872.70		17743329338.75		1989949871998.97		560.76		62890.36		7053279.15				9.00		112.15		5.00		-2.49		56.17		14.79				Terms=		4

		10.00		136.75		2.44		18701.11		2557414.13		349731496.68		47826481634.07		6540367016421.70		333.54		45612.01		6237533.06				10.00		136.75		2.44		6.06		13.09		1.65				Obs=		38

		11.00		96.50		7.50		9313.02		898743.88		86732379.07		8370021509.82		807740555783.63		723.78		69847.67		6740579.07				11.00		96.50		7.50		-2.49		99.72		40.26				R^2 (adj)=		-0.0223052043

		12.00		44.02		15.79		1938.02		85317.65		3755939.08		165347705.90		7279102056.79		695.10		30600.44		1347123.10				12.00		44.02		15.79		3.93		140.53		214.18

		13.00		57.13		7.50		3263.84		186463.00		10652631.31		608584826.73		34768451151.03		428.48		24478.78		1398472.52				13.00		57.13		7.50		3.51		15.92		40.26

		14.00		71.52		12.50		5115.40		365863.39		26167281.19		1871536285.17		133856018187.59		894.03		63942.46		4573292.34				14.00		71.52		12.50		1.41		123.05		128.72

		15.00		43.10		15.00		1857.18		80035.13		3449113.93		148639564.85		6405622047.30		646.43		27857.69		1200526.95				15.00		43.10		15.00		3.88		123.57		191.69

		16.00		42.01		19.51		1764.42		74114.46		3113178.02		130769042.92		5492953648.03		819.61		34427.72		1446136.23				16.00		42.01		19.51		3.81		246.63		337.00

		17.00		37.14		25.00		1379.31		51226.02		1902483.17		70656322.40		2624105157.48		928.48		34482.63		1280650.51				17.00		37.14		25.00		3.24		473.52		568.60

		18.00		41.24		38.46		1700.99		70153.73		2893350.14		119330439.70		4921545324.43		1586.27		65422.44		2698217.55				18.00		41.24		38.46		3.74		1205.32		1391.80

		19.00		33.18		43.59		1100.65		36515.06		1211423.77		40190194.85		1333349904.46		1446.13		47976.87		1591680.69				19.00		33.18		43.59		2.48		1690.34		1800.73

		20.00		12.93		7.02		167.29		2163.71		27985.39		361963.09		4681630.56		90.76		1173.95		15183.82				20.00		12.93		7.02		-6.69		187.92		34.37

		21.00		27.32		5.26		746.22		20384.45		556842.03		15211253.82		415525820.72		143.77		3927.50		107287.44				21.00		27.32		5.26		0.79		20.01		16.88

		22.00		30.68		0.00		941.32		28880.75		886090.42		27186140.27		834097969.59		0.00		0.00		0.00				22.00		30.68		0.00		1.84		3.40		1.33

		23.00		48.67		-5.00		2368.28		115252.45		5608760.70		272950339.33		13283128263.58		-243.33		-11841.41		-576262.27				23.00		48.67		-5.00		4.01		81.24		37.88

		24.00		63.22		-3.45		3997.27		252723.66		15978200.84		1010205769.79		63869249589.14		-218.02		-13783.80		-871467.01				24.00		63.22		-3.45		2.76		38.50		21.19

		25.00		67.95		-5.08		4616.52		313669.66		21312284.84		1448063193.48		98388653680.86		-345.48		-23473.63		-1594916.10				25.00		67.95		-5.08		2.02		50.49		38.93

		26.00		33.36		-1.72		1112.89		37126.00		1238523.26		41317136.01		1378339657.40		-57.52		-1918.73		-64008.93				26.00		33.36		-1.72		2.52		17.99		8.29

		27.00		17.89		-11.11		319.91		5721.89		102341.77		1830484.82		32740051.52		-198.73		-3554.54		-63576.52				27.00		17.89		-11.11		-3.53		57.53		150.45

		28.00		11.82		-11.29		139.71		1651.40		19519.55		230721.14		2727123.84		-133.45		-1577.39		-18644.81				28.00		11.82		-11.29		-7.50		14.40		154.88

		29.00		16.30		-8.47		265.53		4326.76		70504.60		1148872.47		18720876.95		-138.09		-2250.24		-36667.58				29.00		16.30		-8.47		-4.47		16.03		92.72

		30.00		26.98		-7.14		727.65		19628.38		529475.43		14282599.78		385273129.06		-192.68		-5197.54		-140203.52				30.00		26.98		-7.14		0.67		61.03		68.85

		31.00		38.90		-8.93		1513.37		58872.95		2290275.45		89096295.61		3466024091.79		-347.34		-13512.24		-525653.01				31.00		38.90		-8.93		3.49		154.22		101.67

		32.00		19.85		-10.71		393.98		7820.16		155222.45		3081010.36		61154974.64		-212.67		-4221.25		-83787.59				32.00		19.85		-10.71		-2.45		68.29		140.87

		33.00		28.44		-9.09		808.89		23005.65		654303.81		18609054.67		529260123.80		-258.55		-7353.54		-209142.10				33.00		28.44		-9.09		1.17		105.25		104.97

		34.00		38.58		-9.26		1488.57		57432.04		2215842.80		85491646.92		3298438721.59		-357.24		-13783.12		-531780.45				34.00		38.58		-9.26		3.45		161.49		108.45

		35.00		58.41		-5.56		3411.14		199227.87		11635903.56		679594947.38		39691742901.76		-324.47		-18950.95		-1106830.34				35.00		58.41		-5.56		3.37		79.75		45.03

		36.00		69.76		-9.09		4866.32		339469.48		23681051.67		1651966483.13		115239529896.76		-634.17		-44239.21		-3086083.12				36.00		69.76		-9.09		1.71		116.76		104.97

		37.00		50.57		-7.41		2556.92		129293.23		6537841.71		330592503.75		16716740544.75		-374.56		-18940.13		-957726.71				37.00		50.57		-7.41		3.97		129.37		73.31

		38.00		30.53		-9.26		931.78		28442.45		868205.82		26501982.51		808973016.22		-282.64		-8627.59		-263357.19				38.00		30.53		-9.26		1.80		122.30		108.45

		Sum		1871.04		43.88		125437.63		10722010.56		1081799309.26		120839454187.66		14333217241386.20		3016.19		187353.29		14589853.38				AVG=		49.24		1.15		SUM		6053.66		6444.07
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Observations

Model

% Change Real Oil Price

% Change Unemployment Rate

UNEMPLOYMENT VS. REAL OIL PRICE (Model)
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Observations

Model

% Change Real Oil Price

% Change Unemployment Rate

UNEMPLOYMENT VS. REAL OIL PRICE (Model Validation)
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		n		X		Y		X-bar		Y-bar		Product		X-bar squared

		1.00		11.84		3.90		-76.04		4.25		-323.51		5781.72

		2.00		158.33		-3.40		70.46		-3.05		-214.58		4964.29

		3.00		156.89		1.20		69.01		1.55		107.28		4762.60

		4.00		123.63		-3.80		35.75		-3.45		-123.18		1278.17

		5.00		130.78		-1.60		42.90		-1.25		-53.43		1840.71

		6.00		18.54		2.90		-69.34		3.25		-225.66		4807.40

		7.00		54.03		2.90		-33.85		3.25		-110.17		1145.81

		8.00		84.24		1.20		-3.64		1.55		-5.65		13.23

		9.00		101.98		1.30		14.10		1.65		23.33		198.89

		10.00		95.22		-7.80		7.34		-7.45		-54.65		53.88

		11.00		31.17		-0.70		-56.71		-0.35		19.59		3215.78

		Average =		87.88		-0.35				Sum =		-960.62		28062.48

								Slope		-0.034

								Intercept		2.654

		n		X		Y		(Y-Y-bar)^2		Model Y		Error^2

		1.00		11.84		3.90		18.10		2.25		2.73

		2.00		158.33		-3.40		9.27		-2.77		0.40

		3.00		156.89		1.20		2.42		-2.72		15.34

		4.00		123.63		-3.80		11.87		-1.58		4.94

		5.00		130.78		-1.60		1.55		-1.82		0.05

		6.00		18.54		2.90		10.59		2.02		0.78

		7.00		54.03		2.90		10.59		0.80		4.39

		8.00		84.24		1.20		2.42		-0.23		2.05

		9.00		101.98		1.30		2.74		-0.84		4.57

		10.00		95.22		-7.80		55.43		-0.61		51.76

		11.00		31.17		-0.70		0.12		1.59		5.23

		SST=		125.107		n=		11		SSE=		92.224

		r^2=		0.263		p=		2		Variance=		10.247

		r^2(adj)=		0.181

		All equations courtesy of Jay L. Devore's Probability & Statistics for Engineering & the Sciences, and Douglas C. Montgomery's Design and Analysis of Experiments.
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