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ABSTRACT
The purpose of this research is to identify metropolitan areas in the United States that lead the nation in the business cycle.  The goal is to find a reliable set of data that could predict the future path the United States economy will follow and to provide a reliable estimate in regards to a time frame for that expected path.  If a system could be developed to predict the path of the United States economy months in advance it would be of the utmost importance in financial planning and economic policy.  I find that there are several MSAs that have the potential to be leading MSAs, specifically, Fort Lauderdale, FL, Reading, PA, and Salem, OR.

Identifying Metropolitan Areas that Lead National Business Cycles

I. Introduction

Frequently in the news media and economic reports the United States Leading Economic Indicators (LEI) is cited as one way of predicting where the United States economy might be going in the future.  It is a relatively reliable method that provides a guide for where the United States economy is going, several months before the economy makes a turn in the business cycle.  The LEI is composed of ten economic series such as average weekly hours worked, the number of new orders in the manufacturing sector, and the number of building permits issued for new housing units in the last month.  


The purpose of this paper will be to explore the issue of whether entire metropolitan regions in the United States might act similarly to the LEI, and allow the creation of an Index of Leading Areas (ILA) that will provide a different approach to predicting where the United States is going in the business cycle.  


Section II of this paper examines previous work done on this specific topic along with other related materials that may clarify the subject. Section III provides an analysis of what the previous literature and theory suggest were likely outcomes to the research. Section IV explains which data were used, where they came from, and any possible problems and formatting issues that needed to be overcome during the research process.  Section V presents the methodology of the data analysis.  Section VI includes final notes on the project and draws conclusions based on the data.  Section VII concludes the paper and provides suggestions on further areas of research on this topic.

II. Literature Review

After searching JSTOR, EconLit, NBER, and The Conference Board, I found that specific literature on this topic was not readily available. It is possible that this is frontier research and that this specific topic has not been explored as a whole. However, there is some research on specific MSAs and how they correlate to the national economy and also a great deal of literature on leading indicators and their development, business cycles, and the metropolitan areas.

The Economist (2006) defines leading indicators as “indicators (that) turn 6-12 months ahead of GDP; coincidental indicators turn with it.”  It continues to say that used in conjunction, a leader predicting a coming turn and a coincidental confirming it, that a relatively reliable system can be developed for making predictions.  The Economist (2006) also does an in-depth examination of employment as an indicator of future GDP.
The inspiration and the theory behind this paper came from the Conference Board’s Business Cycles Indicators Index.  The Business Cycles Indicators Index is designed to “signal peaks and troughs in the business cycle” (Conference Board 2008). The Conference Board’s June 9th release by Ken Goldstein cited fluctuations in the nonfarm labor market.  The Goldstein (2008) press release indicates a national loss of over 320,000 nonfarm jobs since December of 2007.  The press release does not say whether this job loss is central to several areas or whether it is a widespread event affecting all of the Metropolitan Statistical Areas (MSAs).

Crane (1993), while trying to develop a Lead Economic Indicator Index for the Milwaukee Illinois MSA, uses monthly nonfarm employment data as the key indicator of economic conditions. Crane (1993) states, “Despite the appeal of these more elaborate indexes, a widely used approach has been to take overall area employment as the key measure of current economic activity.”  Crane (1993) uses data from 1970 forward from the Bureau of Labor Statistics and seasonally adjusts the data before starting to build the Milwaukee composite index. Crane (1993) also uses a moving weighted average to smooth out the fluctuations. This could be a valuable tool because of the recent downward fluctuations in the nonfarm labor market as suggested by Goldstein (2008).
III. Theory

If MSAs exist that lead the national economy I hope to identify them.  A hypothetical MSA that leads the national economy by one month would have a graph similar to the one in Figure 1. 
Figure 1
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I do not expect all MSAs to have consistent timing with each other.  In fact, I expect the lead times to vary across MSAs, so creating an index of areas may yield the most accurate predictions.


Using standard statistical analysis, it should be possible to search for correlations between the national economy and the MSAs using the employment data which previous literature suggested was an important if not key indicator of economic performance.  These correlations could range anywhere from six months to a year for leading indicators and as little as one or two months for coincidental indicators (The Economist 2006).

If I can identify several Metropolitan Statistical Areas that provide reliable and consistent patterns with significant lead times to the United States economy, it will provide a new way to predict where the business cycle is going in the United States.
IV. Data

The employment data I used are available from the Bureau of Labor Statistics’ (BLS) website. The data measure total non-agricultural employment and are gathered monthly and calculated by MSA definitions as defined by the Office of Management and Budget or OMB (Office of Management and Budget). The employment data are not seasonally adjusted. An employed person is defined by the BLS as:

“Persons 16 years and over in the civilian noninstitutional population who, during the reference week, (a) did any work at all (at least 1 hour) as paid employees; worked in their own business, profession, or on their own farm, or worked 15 hours or more as unpaid workers in an enterprise operated by a member of the family; and (b) all those who were not working but who had jobs or businesses from which they were temporarily absent because of vacation, illness, bad weather, childcare problems, maternity or paternity leave, labor-management dispute, job training, or other family or personal reasons, whether or not they were paid for the time off or were seeking other jobs.” - Labor Force Concepts at the BLS
I am using data from 1960 through 2002 because this is a long enough time to allow me to test the correlations over seven full business cycles, and also because the data are available for the United States and all of the MSAs I am using to do my correlations. 

One decision for this project was the tradeoff between the number of MSAs included and how many business cycles were represented by those MSAs.  The farther back in time you go, the fewer the MSAs for which the full datasets are available, but the more business cycles can be included and analyzed.  The problem is finding a balance between number of MSAs and business cycles.  The more MSAs I use, the more likely I would be to find an MSA or a group of MSAs that precede the national economy.  However, data are limited for earlier years for many MSAs.  If I use the more newly defined MSAs, I lose more of the business cycles.  The fewer business cycles I have, the less reliable an estimate I get because I have less historical data to compare the MSAs to.
Chart 1 shows all of the turning point dates in the national economy since 1948.  Chart 1 shows the length of the business cycles, however it should be noted that it does not show the depth of the cycles. Appendix 1 shows the percent change in national employment through time, as compared to the business cycles from 1960 to the present.  The list of official business cycle turning points is maintained by the National Bureau of Economic Research or NBER and can be found on their website (NBER 2008).  Table 1 lists the official NBER turning points for the national economy
.
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Chart 2 shows the number of MSAs with full data available for each period of time in relation to the turning points identified by the NBER and Chart 3 shows the number of full business cycles that can be compared at a given time period.


Based on these three charts, MSAs with full data back through 1960 are included.  This provides thirty-two MSAs with full data and six full business cycles over which to perform the analysis, to examine the accuracy of the MSA index.  If data back through 1957 are used, one extra step back in time, there is an advantage of one extra turning point in time.  However, the cost of adding that extra turning point is 8 MSAs that no longer have full datasets, leaving only 24 MSAs.
Chart 2
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Chart 3
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The OMB defines the MSAs and the Census Bureau provides the historical and current definitions of the MSAs on the Bureau’s website (OMB 2008) (MSAs at the Census).  MSAs that had few or no changes from the original 1960 definitions were used for consistency.  In 2003 the OMB updated the definitions for MSAs.  As part of the data collection process for this project, an MSA database was created that tracked the changing MSA definitions at each redefinition point since 1950.  This was quite an undertaking since there are over 300 MSAs, and the OMB published new definitions in 1950, 1960, 1963, 1971, 1973, 1981, 1983, 1990, 1993, 1999, 2003, 2004, 2005, and 2006. The changes were tracked by MSA ID number from 1950 through the 1999 redefinitions. From 2003 forward, new MSA numbers were used and the changes were tracked by name and component counties.

The MSAs examined in this paper are listed in Table 2.
Table 2
	IA
	Cedar Rapids

	IA
	Dubuque

	NY
	Elmira

	PA
	Erie

	FL
	Fort Lauderdale-Hollywood-Pompano Beach

	IN
	Gary-Hammond

	WI
	Green Bay

	HI
	Honolulu

	MI
	Jackson

	PA
	Johnstown

	WI
	Kenosha

	PA
	Lancaster

	WI
	Madison

	FL
	Miami-Hialeah

	IN
	Muncie

	FL
	Pensacola

	WI
	Racine

	PA
	Reading

	NV
	Reno

	CA
	Riverside-San Bernardino

	OR
	Salem

	CA
	Salinas-Seaside-Monterey

	CA
	San Diego

	CA
	San Jose

	CA
	Santa Barbara-Santa Maria-Lompoc

	CA
	Santa Rosa-Petaluma

	CA
	Stockton

	NJ
	Trenton

	AZ
	Tucson

	NY
	Utica-Rome

	CA
	Vallejo-Fairfield-Napa

	FL
	West Palm Beach-Boca Raton-Delray Beach


In the course of identifying the employment data to use for this project, two different federal programs for collecting data with different definitions of an employed person were encountered.  The two programs, the Quarterly Census of Employment and Wages Program (QCEW) and the Current Employment Statistics Program (CES) each have their own advantages and disadvantages and are not compatible systems.  For the purpose of this paper, it was necessary to evaluate both systems and make a decision as to which program was more appropriate for the analysis.
The CES is a BLS program that samples over 390,000 businesses nationwide.  The QCEW program is also a BLS program that collects its data from over 8 million tax forms submitted by businesses nationally.  The programs are similar but vary on several important subjects including who is counted, what constitutes a worker, and how the numbers are totaled.
The QCEW data, according the BLS, excludes from the employment numbers: “members of the armed forces, the self-employed, proprietors, domestic workers, unpaid family workers, and railroad workers covered by the railroad unemployment insurance system” (QCEW). Alternatively the CES excludes: “proprietors, self-employed, unpaid family or volunteer workers, farm workers, and domestic workers” (CES National). Table 3 demonstrates the differences on groups excluded between the QCEW and CES data.
Table 3
	 
	QCEW
	CES

	Armed Forces
	√
	

	Self Employed
	√
	√

	Proprietors
	√
	√

	Domestic Workers
	√
	√

	Unpaid Family
	√
	√

	Railroad Workers
	√
	 

	Farm Workers
	 
	√



The QCEW data provide a greater degree of accuracy with regard to employment numbers.  They are reported to the individual worker level whereas the CES data rounded at the hundreds level.  For the purposes of this paper, the CES data are used because of the timeliness of the data.  The CES data are reported monthly with a lag of one to two months whereas the QCEW have a longer time lag and are only reported quarterly, with the most current data being December of 2007.  This lag of nine full months excludes the possibility of doing a timely prediction of the national economy.  The CES data are more timely with the most current data being August of 2008.  Graph 1 includes a sample of the QCEW and CES data for the Erie MSA for comparison.  Data are for total non-farm employment from January 2005 through the most current data offered by each program.
Graph 1
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The difference in the two total employment datasets can be attributed to the differences in what is included in the different data sets.  The CES data includes armed forces and specific railroad workers whereas the QCEW data includes farm workers.  Recently, the number of people who consider themselves employed in the armed forces may be staggeringly different depending on how soldiers perceive themselves.  Reservists ten years ago may not have considered themselves employed when being surveyed, however if the possibility of being called to duty exists, it is more likely a person would list themselves as employed by the United States Military. This is a problem that the BLS website acknowledged, “The BLS is unable to quantify the impact of reservists being called to active duty on CES employment figures” (CES National).  Another reason the CES data may be higher is the fact that employees may be counted twice in the survey.  If someone is employed at more than one of the businesses surveyed they will be counted twice.
As was described previously, the QCEW data are more precise, but with a longer time delay.  The CES data, while lacking the same level of precision as the QCEW data, are more timely and therefore the necessary choice of data to be analyzed for this project.  
V. Methodology
For the first part of this paper, I wanted to compare how well changes in the United States employment numbers matched up with the NBER turning points.  The first step in analyzing the data was to visually identify turning points in the employment data for each NBER defined business cycle.  I did this by graphing the seasonally adjusted national employment data on a graph with the NBER recession periods highlighted.  A sample graph is given in Figure 1 to demonstrate the graphing procedure.  The red dots are the identified turning points and the gray areas are the recession periods.  The graph only runs from January 1968 through January 1988 because it is only a sample for demonstration purposes.  To help me identify points when there were multiple dates that could be assumed to be the turning point, I used a moving average trend line (two data points) to trace the changes from one month to the next.  
Figure 1
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The national economy peak and trough dates are presented in Table 4.
Table 4
	US

	Peak
	Trough

	Mar-60
	May-61

	 
	 

	Apr-70
	Dec-70

	 
	 

	Nov-74
	May-75

	 
	 

	Apr-80
	Aug-80

	 
	 

	Aug-81
	Jan-83

	 
	 

	Jul-90
	Mar-92

	 
	 

	1-Mar
	2-May


A. MSAs/National Employment
In order to compare the MSAs to the national employment numbers, it was necessary to identify the turning points in the employment data for all 32 MSAs.  To find the turning points I had to repeat the same process I used with the national data where I graphed the MSAs and grayed in the NBER national turning points to know roughly where on my graph to look for turning points. I also used the moving average trend line (two periods) to help identify turning points in spots where it was difficult to determine the turning point.  I have included the dates for the 32 MSAs in Appendix 2.

After identifying the turning points in the employment data for the United States and the 32 MSAs, I determined the difference, in months, from the MSAs’ peaks and the troughs to the nation’s to try to identify any MSAs that consistently led the nation in employment.  Figure 2 demonstrates the steps taken to determine the differences in months.

Figure 2
	 
	 
	6680

	US
	Reading

	Peak
	Trough
	Peak
	Trough

	Mar-60
	May-61
	Mar-60
	Mar-61

	 
	
	0
	-2

	Apr-70
	Dec-70
	Aug-69
	Dec-70

	 
	
	-8
	0

	Nov-74
	May-75
	Jul-74
	Aug-75

	 
	
	-4
	3

	Apr-80
	Aug-80
	Feb-80
	Aug-80

	 
	
	-2
	0

	Aug-81
	Jan-83
	Mar-81
	Jan-83

	 
	
	-5
	0

	Jul-90
	Mar-92
	Jun-90
	Aug-91

	 
	
	-1
	-7

	Mar-01
	May-02
	Oct-00
	Nov-01

	 
	 
	-5
	-6


As can be seen in the example of Reading, PA, the difference between the two blue-highlighted dates is two months, shown in yellow.  Because March comes before May, it is said to ‘lead’ May by two months, making it a negative two.  The results of this and the following two techniques will be presented together in section VI.
B. MSAs/NBER
For the next part of the paper, I wanted to compare the MSA peak and trough points with the official NBER definitions.  This was done in the same manner as above, by determining the difference in months between each MSA’s peaks and troughs and the official NBER turning points for each business cycle.
C. Percent Change
Finally, I compared the timing patterns in the percent change in the seasonally adjusted employment from the MSAs to those of the percent change in the seasonally adjusted employment data for the United States.  The process for this comparison was the same as the previous comparisons.
D. Compiling the Results

After doing the comparisons, I added up the differences in the peak and trough numbers and calculated the mean and standard deviation for each MSA’s peaks and troughs for each of the three techniques. 

Cases in which the standard deviation was less than 4.0 and the mean was negative were elected for closer examination.  I used a standard deviation less than 4.0 because this meant that the lead or lag for each cycle stayed very close to the mean and did not vary widely across business cycles.  I focused on cases with a negative mean because that means the series led the national economy or the NBER turning points.

For the several MSAs in each comparison that fit the criteria for a leading MSA (standard deviation less than 4.0 and a negative mean) I more closely examined the differences for each business cycle to identify a pattern.  I was looking for MSAs with mostly negative values for the business cycles because this suggests that the MSAs’ peaks and troughs occurred before the national economy on a fairly regular basis and that might suggest a consistently leading MSA.  Also, I looked at the standard deviations for each MSA.  If an MSA had a lead that was consistently a ‘-3’ or ‘-4’, it was likely that that MSA was consistent through time as a 3 or 4 month leader.   Whereas, if an MSA was -1 for one cycle and -10 for another, it would be more difficult to predict that MSA’s lead-time accurately.
Figure 3 presents an example for Reading, PA.  I added the highlighted differences, from the peaks in the national employment to the peaks in Reading employment and found the mean (average) of those numbers. In this case, the total was -25 for the peaks.  This, divided by the total number of observations, seven (one for each business cycle) gave me the mean of -3.57 or a lead time of 3.57 months for Reading compared to the United States.  I repeated this process for the peaks and troughs of all the MSAs.  Reading’s standard deviation of 2.76 suggests that the MSA employment numbers could predict a recession anywhere from less than one month up to six months
 before the national economy would start into a recession.  The same process applied to the trough dates shows that Reading tended to lead the U.S. at troughs by 1.71 months.  The higher standard deviation shows that the lead time tended to vary more around that average, though, and therefore was not as consistent (trustable).
Figure 3
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	US
	Reading  

	Peak
	Trough
	Peak
	Trough

	Mar-60
	May-61
	Mar-60
	Mar-61

	 
	
	0
	-2

	Apr-70
	Dec-70
	Aug-69
	Dec-70

	 
	
	-8
	0

	Nov-74
	May-75
	Jul-74
	Aug-75

	 
	
	-4
	3

	Apr-80
	Aug-80
	Feb-80
	Aug-80

	 
	
	-2
	0

	Aug-81
	Jan-83
	Mar-81
	Jan-83

	 
	
	-5
	0

	Jul-90
	Mar-92
	Jun-90
	Aug-91

	 
	
	-1
	-7

	1-Mar
	2-May
	Oct-00
	1-Nov

	 
	 
	-5
	-6

	Total
	-25
	 

	Number of Observations
	7
	 

	Mean
	-3.57
	-1.71

	Standard Deviation
	2.76
	3.59


VI. Findings

A. MSAs/National Employment
After doing each comparison, I found several MSAs that might be leading MSAs when compared with the employment data from the nation or the NBER turning points.  I have included all of the results for all of the MSAs in Appendix 2.
When I compared the MSA employment turning points to the national employment turning points I found nine MSAs that had at least the peaks or the troughs with standard deviations under the 4.0 mark.  The MSAs were Dubuque IL, Fort Lauderdale FL, Miami FL, Pensacola FL, Reading PA, Riverside CA, Salem OR, Santa Rosa CA, and West Palm Beach FL.  Of these MSAs, the seven that had a peak or trough section that followed the second criterion of a negatively valued mean (i.e., led the U.S.) are shown in Table 5.

Table 5
	Name
	Peak
	Trough
	Peak
	Trough

	
	Mean
	Mean
	Deviation
	Deviation

	Dubuque, IL 
	-3.57
	 
	3.91
	 

	Fort Lauderdale, FL 
	 
	-1.00
	 
	3.06

	Miami, FL 
	 
	-0.86
	 
	2.85

	Pensacola, FL 
	-1.00
	 
	2.45
	 

	Reading, PA 
	-3.57
	-1.71
	2.76
	3.59

	Riverside, CA 
	 
	-1.86
	 
	1.68

	Salem, OR 
	-1.00
	-2.57
	3.74
	3.26


For example, the Reading MSA’s employment tended to lead the national employment cycle by 3.57 months turning into a recession as shown by the -3.57 mean.  However, Reading only led the national economy going into a period of growth by 1.71 months.  The standard deviation at the peak for Reading was 2.76, which suggests that Reading could lead a recession period anywhere from six months to less than one month
, and could lead a growth period anywhere from five month or lag it by almost 2 months.

Of the seven remaining MSAs, only two could be considered to lead the United States in peaks and troughs and are highlighted in the above table.  Lead and lag times for these two MSAs have been included in Table 4 with the turning points I identified for the national economy.  For the Reading MSA, in business cycle 1 shown in Table 6, Reading employment did not lead or lag the national employment at the peak, however, at the trough Reading turned out of the recession two months before the national economy.  
Table 6
	
	US
	Reading, PA 
	Salem, OR 

	
	Peak
	Trough
	Peak
	Trough
	Peak
	Trough

	Business Cycle 1
	Mar-60
	May-61
	Mar-60
	Mar-61
	Sep-60
	Jan-61

	
	 
	 
	0
	-2
	6
	-4

	Business Cycle 2
	Apr-70
	Dec-70
	Aug-69
	Dec-70
	Feb-70
	Aug-70

	
	 
	 
	-8
	0
	-2
	-4

	Business Cycle 3
	Nov-74
	May-75
	Jul-74
	Aug-75
	Oct-74
	Mar-75

	
	 
	 
	-4
	3
	-1
	-2

	Business Cycle 4
	Apr-80
	Aug-80
	Feb-80
	Aug-80
	Jan-80
	Aug-80

	
	 
	 
	-2
	0
	-3
	0

	Business Cycle 5
	Aug-81
	Jan-83
	Mar-81
	Jan-83
	Feb-81
	Apr-83

	
	 
	 
	-5
	0
	-6
	3

	Business Cycle 6
	Jul-90
	Mar-92
	Jun-90
	Aug-91
	Aug-90
	Aug-91

	
	 
	 
	-1
	-7
	1
	-7

	Business Cycle 7
	Mar-08
	May-08
	Oct-00
	Nov-08
	Jan-08
	Jan-08

	 
	 
	 
	-5
	-6
	-2
	-4


I have included the graphs for the Reading and Salem MSAs.  The gray highlighted areas are the downturns in national employment.
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B. MSAs/NBER
The next analysis was done between the MSA peaks and troughs and the official NBER turning points, listed in Table 1.  When I made this comparison, only five MSAs matched the first criterion (standard deviation less than 4.0): Erie, Fort Lauderdale, Lancaster, Reading, and Salem which shows some promise and suggests that my results might reinforce several MSAs as likely candidates.  However, when the second criterion was applied (negative mean) none of the initial five MSAs were shown to be leaders.  They all had positive mean values suggesting they all lag the NBER turning points.  I have included the five MSAs in Table 7 and all of the results in Appendix 3.

Table 7
	NBER
	Erie
	Fort Lauderdale
	Lancaster
	Reading
	Salem

	Peak
	Trough
	Peak
	Trough
	Peak
	Trough
	Peak
	Trough
	Peak
	Trough
	Peak
	Trough

	Apr-60
	Feb-61
	May-60
	May-61
	May-60
	Apr-61
	Feb-60
	Mar-61
	Mar-60
	Mar-61
	Sep-60
	Jan-61

	 
	 
	1
	3
	1
	2
	-2
	1
	-1
	1
	5
	-1

	Dec-69
	Nov-70
	Jan-70
	Sep-70
	May-70
	Nov-70
	Oct-70
	Apr-71
	Aug-69
	Dec-70
	Feb-70
	Aug-70

	 
	 
	1
	-2
	5
	0
	10
	5
	-4
	1
	2
	-3

	Nov-73
	Mar-75
	Oct-74
	Jun-75
	Jul-74
	Oct-75
	Feb-74
	Jun-75
	Jul-74
	Aug-75
	Oct-74
	Mar-75

	 
	 
	11
	3
	8
	7
	3
	3
	8
	5
	11
	0

	Jan-80
	Jul-80
	Feb-80
	Nov-80
	Jul-80
	Aug-80
	Feb-80
	Nov-80
	Feb-80
	Aug-80
	Jan-80
	Aug-80

	 
	 
	1
	4
	6
	1
	1
	4
	1
	1
	0
	1

	Jul-81
	Nov-82
	Feb-81
	Feb-83
	Aug-81
	Sep-82
	Jun-81
	Mar-83
	Mar-81
	Jan-83
	Feb-81
	Apr-83

	 
	 
	-5
	3
	1
	-2
	-1
	4
	-4
	2
	-5
	5

	Jul-90
	Mar-91
	Apr-90
	Sep-90
	Aug-90
	Jan-92
	Jun-90
	Sep-91
	Jun-90
	Aug-91
	Aug-90
	Aug-91

	 
	 
	-3
	-6
	1
	10
	-1
	6
	-1
	5
	1
	5

	Mar-01
	Nov-01
	Apr-00
	Oct-01
	Nov-01
	Jan-02
	Sep-00
	Aug-01
	Oct-00
	Nov-01
	Jan-01
	Jan-02

	 
	 
	-11
	-1
	8
	2
	-6
	-3
	-5
	0
	-2
	2

	Mean
	-0.714
	0.571
	4.286
	2.857
	0.571
	2.857
	-0.857
	2.143
	1.714
	1.286

	Std Deviation
	6.775
	3.690
	3.251
	4.180
	4.995
	3.024
	4.451
	2.035
	5.155
	2.984


I have included a graph of the Reading MSA.  The gray highlighted portions are the official NBER recession periods.  The graph shows that Reading employment often turns just before or even after the official NBER turning points.
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C. Percent Change
The final analysis used percent changes in the seasonally adjusted employment from the MSAs from one month to the next, compared to the percent changes in the seasonally adjusted employment data for the United States from one month to the next.  I did this comparison to standardize for size differences between MSAs. 
After applying the first (standard deviation) criterion, six MSAs were found to lead the national economy, but only to lead at the troughs. The MSAs were Fort Lauderdale FL, Madison WI, Reading PA, Salem OR, Santa Rosa CA, and Vallejo CA.  Once again, several MSAs were shown to be consistent leaders and several of these are starting to stand out as possibilities. Of these MSAs, none led in both categories. Table 8 includes the MSA values that matched criterion two (negative mean) and Table 9 includes the lead and lag times compared to the United States for these four MSAs.  I have included the data for all of the MSAs in Appendix 4.
Table 8
	Name
	Trough
	Trough

	
	Mean
	Deviation

	Fort Lauderdale, FL
	-2.43
	3.69

	Madison, WI
	-1.14
	3.58

	Salem, OR
	-3.14
	2.79

	Vallejo, CA
	-0.57
	1.90


Table 9
	
	US
	Fort Lauderdale 
	Madison 
	Salem 
	Vallejo 

	
	Trough
	Trough
	Trough
	Trough
	Trough

	Business Cycle 1
	Feb-61
	May-60
	Oct-60
	Sep-60
	Nov-60

	 
	 
	 
	-9
	-4
	-5
	-3

	Business Cycle 2
	Oct-70
	Jul-70
	Apr-70
	Jul-70
	Jul-70

	 
	 
	 
	-3
	-6
	-3
	-3

	Business Cycle 3
	Dec-74
	Oct-74
	Feb-75
	Feb-75
	Jan-75

	 
	 
	 
	-2
	2
	2
	1

	Business Cycle 4
	May-80
	Jul-80
	Sep-80
	Apr-80
	Apr-80

	 
	 
	 
	2
	4
	-1
	-1

	Business Cycle 5
	Jan-82
	Jan-82
	Nov-81
	Aug-81
	Jan-82

	 
	 
	 
	0
	-2
	-5
	0

	Business Cycle 6
	Apr-91
	Nov-90
	Jan-91
	Oct-90
	Jun-91

	 
	 
	 
	-5
	-3
	-6
	2

	Business Cycle 7
	1-Nov
	1-Nov
	1-Dec
	1-Jul
	1-Nov

	 
	 
	 
	0
	1
	-4
	0


I have included graphs of the Fort Lauderdale and Salem MSAs. The gray shaded areas are the recession periods in the national economy.
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D. Summary
After concluding my analysis I find that there is great potential with the Fort Lauderdale FL, Reading PA, and Salem OR MSAs.  These MSAs repeatedly were present in the list of MSAs that met both criterions over the different methods.  I believe it is likely that these MSAs are maybe useful as leading MSAs.  The Reading MSA is likely a 3 to 4 month leader for the peaks and a 1 to 2 month leader for the troughs.  Salem seems to be about a 2 month leader at the peaks and a 2.5 to 3 month leader at the troughs.  Fort Lauderdale seems to specifically lead the troughs by 1.5 to 2.5 months.  Table 10 summarizes the findings by MSA and method for which of the criteria the MSA met.

Table 10
	
	
	Summary Table

	
	
	Ntnl Emplmnt/MSAs
	MSAs/NBER
	% Change

	
	
	Std Deviation
	Mean
	Std Deviation
	Mean
	Std Deviation
	Mean

	MSA
	Peak
	Trgh
	Peak
	Trgh
	Peak
	Trgh
	Peak
	Trgh
	Peak
	Trgh
	Peak
	Trgh

	Cedar Rapids
	FAIL
	FAIL
	PASS
	PASS
	FAIL
	FAIL
	FAIL
	FAIL
	FAIL
	PASS
	FAIL
	FAIL

	Dubuque
	PASS
	FAIL
	PASS
	PASS
	PASS
	PASS
	FAIL
	FAIL
	FAIL
	FAIL
	FAIL
	FAIL

	Elmira
	FAIL
	FAIL
	PASS
	FAIL
	PASS
	FAIL
	FAIL
	FAIL
	FAIL
	PASS
	FAIL
	FAIL

	Erie
	FAIL
	FAIL
	PASS
	PASS
	PASS
	FAIL
	FAIL
	PASS
	PASS
	PASS
	FAIL
	FAIL

	● Fort Lauderdale
	PASS
	PASS
	FAIL
	PASS
	FAIL
	FAIL
	PASS
	FAIL
	FAIL
	PASS
	FAIL
	PASS

	Gary
	FAIL
	FAIL
	PASS
	FAIL
	PASS
	FAIL
	FAIL
	FAIL
	FAIL
	FAIL
	FAIL
	FAIL

	Green Bay
	FAIL
	FAIL
	FAIL
	FAIL
	FAIL
	FAIL
	FAIL
	FAIL
	FAIL
	FAIL
	FAIL
	FAIL

	Honolulu
	FAIL
	FAIL
	FAIL
	FAIL
	FAIL
	FAIL
	FAIL
	FAIL
	FAIL
	FAIL
	FAIL
	FAIL

	Jackson
	FAIL
	FAIL
	PASS
	FAIL
	PASS
	FAIL
	FAIL
	FAIL
	FAIL
	FAIL
	FAIL
	FAIL

	Johnstown
	FAIL
	FAIL
	FAIL
	FAIL
	FAIL
	FAIL
	FAIL
	FAIL
	PASS
	PASS
	FAIL
	FAIL

	Kenosha
	FAIL
	FAIL
	PASS
	FAIL
	PASS
	FAIL
	FAIL
	FAIL
	PASS
	PASS
	FAIL
	FAIL

	Lancaster
	FAIL
	FAIL
	PASS
	PASS
	FAIL
	FAIL
	FAIL
	PASS
	FAIL
	PASS
	FAIL
	FAIL

	Madison
	FAIL
	FAIL
	FAIL
	PASS
	FAIL
	PASS
	FAIL
	FAIL
	FAIL
	PASS
	FAIL
	PASS

	Miami
	PASS
	PASS
	FAIL
	PASS
	FAIL
	FAIL
	FAIL
	FAIL
	FAIL
	PASS
	FAIL
	FAIL

	Muncie
	FAIL
	FAIL
	PASS
	PASS
	PASS
	FAIL
	FAIL
	FAIL
	FAIL
	PASS
	FAIL
	FAIL

	Pensacola
	PASS
	FAIL
	PASS
	PASS
	FAIL
	PASS
	FAIL
	FAIL
	FAIL
	PASS
	FAIL
	FAIL

	Racine
	FAIL
	FAIL
	PASS
	PASS
	PASS
	FAIL
	FAIL
	FAIL
	PASS
	PASS
	FAIL
	FAIL

	● Reading
	PASS
	PASS
	PASS
	PASS
	PASS
	FAIL
	FAIL
	PASS
	FAIL
	FAIL
	FAIL
	PASS

	Reno
	FAIL
	FAIL
	FAIL
	FAIL
	FAIL
	FAIL
	FAIL
	FAIL
	PASS
	FAIL
	FAIL
	FAIL

	Riverside
	FAIL
	PASS
	FAIL
	PASS
	FAIL
	FAIL
	FAIL
	FAIL
	FAIL
	FAIL
	FAIL
	FAIL

	● Salem
	PASS
	PASS
	PASS
	PASS
	FAIL
	FAIL
	FAIL
	PASS
	FAIL
	PASS
	FAIL
	PASS

	Salinas
	FAIL
	FAIL
	FAIL
	FAIL
	FAIL
	FAIL
	FAIL
	FAIL
	FAIL
	PASS
	FAIL
	FAIL

	San Diego
	FAIL
	FAIL
	FAIL
	FAIL
	FAIL
	FAIL
	FAIL
	FAIL
	FAIL
	FAIL
	FAIL
	FAIL

	San Jose
	FAIL
	FAIL
	FAIL
	FAIL
	FAIL
	FAIL
	FAIL
	FAIL
	FAIL
	FAIL
	FAIL
	FAIL

	Santa Barbara
	FAIL
	FAIL
	FAIL
	PASS
	FAIL
	FAIL
	FAIL
	FAIL
	FAIL
	FAIL
	FAIL
	FAIL

	Santa Rosa
	PASS
	PASS
	FAIL
	FAIL
	FAIL
	FAIL
	FAIL
	FAIL
	FAIL
	FAIL
	FAIL
	PASS

	Stockton
	FAIL
	FAIL
	FAIL
	PASS
	FAIL
	FAIL
	FAIL
	FAIL
	FAIL
	FAIL
	FAIL
	FAIL

	Trenton
	FAIL
	PASS
	PASS
	PASS
	FAIL
	FAIL
	FAIL
	FAIL
	FAIL
	FAIL
	FAIL
	FAIL

	Tucson
	FAIL
	FAIL
	FAIL
	FAIL
	FAIL
	FAIL
	FAIL
	FAIL
	FAIL
	FAIL
	FAIL
	FAIL

	Utica
	FAIL
	FAIL
	PASS
	FAIL
	FAIL
	FAIL
	FAIL
	FAIL
	FAIL
	FAIL
	FAIL
	FAIL

	Vallejo
	FAIL
	FAIL
	FAIL
	PASS
	FAIL
	PASS
	FAIL
	FAIL
	FAIL
	PASS
	FAIL
	PASS

	West Palm Beach
	PASS
	FAIL
	FAIL
	PASS
	FAIL
	PASS
	FAIL
	FAIL
	FAIL
	FAIL
	FAIL
	FAIL


VII. Conclusion
The goal of this paper was to find a way to better predict where the national economy is going.  After gathering the data, doing the analysis, and examining the results, it is my opinion that there are several MSAs that have the potential to be leading MSAs, specifically, Fort Lauderdale FL, Reading PA, and Salem OR.  Importantly, these MSAs showed promise to lead the national economy in several comparisons centering on employment. The amounts by which they led the national economy varied based on the series used, but it was always at least a month in advance and at times it was as long as 4 to 5 months.

The opportunities for further research are abundant following the short study concluded here.  The number one research topic would be to explore more MSAs.  There are over 360 MSAs in the United States. That means less than 10% of the MSAs available were studied.  The main challenge with this is that the definitions of the other MSAs change over time.  A method would need to be developed to make an MSA’s definition consistent over the range of business cycles.

A second field of further study would be to investigate what makes these three MSAs lead the national economy.  Does it have something to do with location, population, industry mix, etc.?

For further examination into these 32 MSAs, more in depth analysis using statistical tools for correlation analysis or cross-correlation analysis could be used to further address just how much these MSAs lead the national economy.  

Finally, it would be appropriate to aggregate these three MSAs into a working index and measure it against the national economy for several years to test the accuracy.  It will be interesting once we are through this business cycle to add it, along with the previous business cycles, to the analysis to see if these MSAs maintain their patterns or whether it was a statistically unlikely fluke that they led the United States.
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Appendix 1 – Percent Change in National Employment
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This graph shows the percent changes in the national employment numbers from one month to the next.  It is from the period of January 1960 through December 2002.  The gray bars highlight the NBER recession periods.
Appendix 2 – Turning Points for 32 MSAs Compared to National Economy
These are the turning points identified for the 32 MSAs used in this paper as compared to the national economy.  The dates were subtracted from the dates of the national economy turning points to determine the lead or lag time from the national economy, and are provided under each date.
	Cedar Rapids
	Dubuque
	Elmira
	Erie
	Fort Lauderdale
	Gary
	Green Bay

	Peak
	Trough
	Peak
	Trough
	Peak
	Trough
	Peak
	Trough
	Peak
	Trough
	Peak
	Trough
	Peak
	Trough

	Oct-60
	Nov-61
	Apr-60
	Jun-60
	Mar-60
	Aug-62
	May-60
	May-61
	May-60
	Apr-61
	May-60
	May-61
	Jun-61
	Sep-62

	7
	6
	1
	-11
	0
	15
	2
	0
	2
	-1
	2
	0
	15
	16

	Sep-69
	Feb-71
	Jan-70
	Sep-70
	Aug-68
	Aug-72
	Jan-70
	Sep-70
	May-70
	Nov-70
	Dec-69
	Sep-71
	Sep-71
	Nov-71

	-7
	2
	-3
	-3
	-20
	20
	-3
	-3
	1
	-1
	-4
	9
	17
	11

	Feb-75
	May-75
	Oct-74
	Jun-75
	Nov-73
	Jun-77
	Oct-74
	Jun-75
	Jul-74
	Oct-75
	Nov-74
	Aug-75
	Oct-74
	Jul-75

	3
	0
	-1
	1
	-12
	25
	-1
	1
	-4
	5
	0
	3
	-1
	2

	Dec-79
	Aug-80
	Feb-80
	Nov-80
	Mar-79
	Oct-80
	Feb-80
	Nov-80
	Jul-80
	Aug-80
	Jul-79
	Sep-80
	May-80
	Oct-80

	-4
	0
	-2
	3
	-13
	2
	-2
	3
	3
	0
	-9
	1
	1
	2

	Sep-80
	Feb-83
	Feb-81
	Feb-83
	May-81
	Apr-83
	Feb-81
	Feb-83
	Aug-81
	Sep-82
	Mar-81
	Sep-86
	Jan-81
	Dec-82

	-11
	1
	-6
	1
	-3
	3
	-6
	1
	0
	-4
	-5
	44
	-7
	-1

	Mar-90
	Apr-90
	Apr-90
	Sep-90
	Apr-90
	Jun-93
	Apr-90
	Sep-90
	Aug-90
	Jan-92
	Feb-91
	Sep-93
	Aug-92
	Mar-99

	-4
	-23
	-3
	-18
	-3
	15
	-3
	-18
	1
	-2
	7
	18
	25
	84

	Jan-01
	Sep-02
	Apr-00
	Oct-01
	May-99
	Dec-02
	Apr-00
	Oct-01
	Nov-01
	Jan-02
	May-99
	Jul-02
	Jan-01
	Jan-02

	-2
	4
	-11
	-7
	-22
	7
	-11
	-7
	8
	-4
	-22
	2
	-2
	-4


	Honolulu
	Jackson
	Johnstown
	Kenosha
	Lancaster
	Madison
	Miami

	Peak
	Trough
	Peak
	Trough
	Peak
	Trough
	Peak
	Trough
	Peak
	Trough
	Peak
	Trough
	Peak
	Trough

	May-61
	Sep-62
	Mar-60
	Dec-61
	Mar-60
	Aug-61
	Mar-60
	Mar-61
	Feb-60
	Mar-61
	Oct-60
	May-61
	Mar-60
	May-61

	14
	16
	0
	7
	0
	3
	0
	-2
	-1
	-2
	7
	0
	0
	0

	Sep-71
	Nov-71
	Sep-69
	Jul-71
	Jul-71
	Dec-71
	Feb-65
	Apr-69
	Oct-70
	Apr-71
	Mar-70
	Sep-70
	Aug-70
	Nov-70

	17
	11
	-7
	7
	15
	12
	-62
	-20
	6
	4
	-1
	-3
	4
	-1

	Oct-74
	Jul-75
	Dec-73
	Jan-76
	Aug-77
	Apr-78
	Mar-75
	Apr-77
	Feb-74
	Jun-75
	Jul-73
	Nov-73
	Aug-74
	Sep-75

	-1
	2
	-11
	8
	33
	35
	4
	23
	-9
	1
	-16
	-18
	-3
	4

	May-80
	Oct-80
	Mar-79
	Sep-80
	Sep-79
	Sep-80
	Mar-80
	Jun-80
	Feb-80
	Nov-80
	Dec-79
	Feb-80
	Mar-80
	Apr-80

	1
	2
	-13
	1
	-7
	1
	-1
	-2
	-2
	3
	-4
	-6
	-1
	-4

	Jan-81
	Nov-82
	Nov-80
	Dec-82
	Mar-81
	Mar-83
	Aug-80
	Oct-86
	Jun-81
	Mar-83
	Nov-81
	Oct-82
	Jul-81
	Feb-83

	-7
	-2
	-9
	-1
	-5
	2
	-12
	45
	-2
	2
	3
	-3
	-1
	1

	Aug-92
	Mar-99
	Oct-90
	Apr-92
	Nov-90
	May-92
	Mar-88
	Jul-89
	Jun-90
	Sep-91
	Sep-91
	Oct-91
	Jun-90
	Jan-92

	25
	84
	3
	1
	4
	2
	-28
	-32
	-1
	-6
	14
	-5
	-1
	-2

	Jan-01
	Jan-02
	Jan-01
	Dec-01
	Apr-00
	Dec-02
	May-00
	Jul-02
	Sep-00
	Aug-01
	Jul-01
	Jul-02
	Sep-01
	Jan-02

	-2
	-4
	-2
	-5
	-11
	7
	-10
	2
	-6
	-9
	4
	2
	6
	-4


Appendix 2 cont. – Turning Points for 32 MSAs Compared to National Economy

	Muncie
	Pensacola
	Racine
	Reading
	Reno
	Riverside
	Salem

	Peak
	Trough
	Peak
	Trough
	Peak
	Trough
	Peak
	Trough
	Peak
	Trough
	Peak
	Trough
	Peak
	Trough

	May-60
	Oct-61
	May-60
	Oct-61
	Feb-60
	Jul-60
	Mar-60
	Mar-61
	Oct-65
	Nov-66
	May-60
	Dec-60
	Sep-60
	Jan-61

	2
	5
	2
	5
	-1
	-10
	0
	-2
	67
	66
	2
	-5
	6
	-4

	Nov-69
	Nov-70
	Apr-70
	Jul-70
	Jan-70
	Aug-71
	Aug-69
	Dec-70
	Mar-71
	Jul-71
	May-70
	Sep-70
	Feb-70
	Aug-70

	-5
	-1
	0
	-5
	-3
	8
	-8
	0
	11
	7
	1
	-3
	-2
	-4

	Sep-73
	Jul-75
	Oct-74
	Jul-75
	Jul-74
	Aug-75
	Jul-74
	Aug-75
	Jun-74
	Aug-74
	Nov-74
	Apr-75
	Oct-74
	Mar-75

	-14
	2
	-1
	2
	-4
	3
	-4
	3
	-5
	-9
	0
	-1
	-1
	-2

	Aug-79
	Aug-80
	Mar-80
	Jun-80
	Sep-79
	Sep-80
	Feb-80
	Aug-80
	Jan-80
	Aug-80
	Dec-79
	Aug-80
	Jan-80
	Aug-80

	-8
	0
	-1
	-2
	-7
	1
	-2
	0
	-3
	0
	-4
	0
	-3
	0

	Feb-81
	Dec-82
	Jul-81
	Aug-81
	Jan-81
	Jan-83
	Mar-81
	Jan-83
	Jan-81
	Apr-83
	Oct-81
	Dec-82
	Feb-81
	Apr-83

	-6
	-1
	-1
	-17
	-7
	0
	-5
	0
	-7
	3
	2
	-1
	-6
	3

	Sep-90
	May-91
	Jul-90
	Apr-91
	Sep-90
	Feb-91
	Jun-90
	Aug-91
	Sep-90
	Dec-91
	Feb-91
	Jan-92
	Aug-90
	Aug-91

	2
	-10
	0
	-11
	2
	-13
	-1
	-7
	2
	-3
	7
	-2
	1
	-7

	Sep-95
	Feb-01
	Sep-00
	Jul-01
	Apr-00
	Jul-01
	Oct-00
	Nov-01
	Oct-01
	Nov-01
	Mar-02
	Apr-02
	Jan-01
	Jan-02

	-66
	-15
	-6
	-10
	-11
	-10
	-5
	-6
	7
	-6
	12
	-1
	-2
	-4

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Salinas
	San Diego
	San Jose
	Santa Barbara
	Santa Rosa
	Stockton
	Trenton

	Peak
	Trough
	Peak
	Trough
	Peak
	Trough
	Peak
	Trough
	Peak
	Trough
	Peak
	Trough
	Peak
	Trough

	Nov-60
	Feb-61
	Dec-61
	Mar-63
	Apr-61
	May-61
	Jan-61
	Feb-61
	Jul-60
	Apr-61
	Aug-60
	Nov-60
	Feb-60
	Jan-61

	8
	-3
	21
	22
	13
	0
	10
	-3
	4
	-1
	5
	-6
	-1
	-4

	Dec-70
	Feb-71
	Aug-70
	Nov-70
	May-70
	Feb-71
	Jan-70
	Oct-70
	Jun-70
	Aug-70
	Sep-69
	Jan-71
	Oct-70
	Nov-70

	8
	2
	4
	-1
	1
	2
	-3
	-2
	2
	-4
	-7
	1
	6
	-1

	Jan-76
	Sep-76
	Dec-74
	Apr-75
	Oct-74
	May-75
	Nov-74
	Feb-75
	Dec-74
	May-75
	Dec-74
	May-75
	Nov-74
	Sep-75

	14
	16
	1
	-1
	-1
	0
	0
	-3
	1
	0
	1
	0
	0
	4

	Apr-80
	Aug-80
	Mar-80
	Aug-80
	Jan-81
	Mar-81
	Sep-79
	May-80
	May-80
	Aug-80
	Oct-79
	Aug-80
	Apr-79
	Aug-80

	0
	0
	-1
	0
	9
	7
	-7
	-3
	1
	0
	-6
	0
	-12
	0

	Sep-82
	Jun-83
	Sep-81
	Sep-82
	Mar-85
	Jul-86
	Oct-81
	Jan-83
	Sep-81
	May-83
	Jul-81
	Sep-83
	Sep-81
	Jun-82

	13
	5
	1
	-4
	43
	42
	2
	0
	1
	4
	-1
	8
	1
	-7

	Jan-91
	Oct-91
	Feb-91
	Sep-92
	Sep-90
	Mar-92
	Feb-91
	Jan-93
	Feb-91
	Mar-92
	Feb-91
	Mar-92
	Mar-90
	Jan-92

	6
	-5
	7
	6
	2
	0
	7
	10
	7
	0
	7
	0
	-4
	-2

	Jun-01
	Sep-02
	Oct-01
	Nov-01
	Jan-01
	Apr-02
	May-01
	Dec-01
	Apr-01
	Sep-02
	Jul-01
	Oct-01
	Jun-01
	Aug-02

	3
	4
	7
	-6
	-2
	-1
	2
	-5
	1
	4
	4
	-7
	3
	3


Appendix 2 cont. – Turning Points for 32 MSAs Compared to National Economy

	Tucson
	Utica
	Vallejo
	West Palm Beach

	Peak
	Trough
	Peak
	Trough
	Peak
	Trough
	Peak
	Trough

	Sep-62
	Aug-65
	Oct-60
	Sep-64
	May-60
	Aug-60
	Apr-60
	Aug-60

	30
	51
	7
	40
	2
	-9
	1
	-9

	May-70
	Aug-70
	Oct-69
	Aug-72
	Nov-69
	Feb-70
	Jun-70
	Nov-70

	1
	-4
	-6
	20
	-5
	-10
	2
	-1

	Sep-74
	Jul-75
	Jul-74
	May-75
	Oct-73
	Jan-74
	Oct-74
	Oct-75

	-2
	2
	-4
	0
	-13
	-16
	-1
	5

	May-80
	Jul-80
	Jul-79
	Feb-81
	Apr-80
	Sep-80
	Sep-79
	Oct-79

	1
	-1
	-9
	6
	0
	1
	-7
	-10

	Aug-81
	Aug-82
	Dec-81
	Jan-83
	Jul-82
	Oct-82
	Aug-81
	Oct-81

	0
	-5
	4
	0
	11
	-3
	0
	-15

	Apr-90
	Jul-90
	Jul-90
	Feb-92
	Jan-91
	Jul-91
	Jun-90
	Nov-91

	-3
	-20
	0
	-1
	6
	-8
	-1
	-4

	Oct-01
	Aug-02
	Oct-00
	Aug-02
	Apr-02
	Dec-02
	Sep-01
	Jan-02

	7
	3
	-5
	3
	13
	7
	6
	-4


Appendix 3 – Turning Points for 32 MSAs Compared to NBER Turning Points

These are the turning points identified for the 32 MSAs used in this paper as compared to the NBER turning points.  The dates were subtracted from the dates of the NBER turning points to determine the lead or lag time, and are provided under each date.
	Cedar Rapids
	Dubuque
	Elmira
	Erie
	Fort Lauderdale
	Gary
	Green Bay

	Peak
	Trough
	Peak
	Trough
	Peak
	Trough
	Peak
	Trough
	Peak
	Trough
	Peak
	Trough
	Peak
	Trough

	Oct-60
	Nov-61
	Apr-60
	Jun-60
	Mar-60
	Aug-62
	May-60
	May-61
	May-60
	Apr-61
	May-60
	May-61
	Jun-61
	Sep-62

	6
	9
	0
	-8
	-1
	18
	1
	3
	1
	2
	1
	3
	14
	19

	Sep-69
	Feb-71
	Jan-70
	Sep-70
	Aug-68
	Aug-72
	Jan-70
	Sep-70
	May-70
	Nov-70
	Dec-69
	Sep-71
	Sep-71
	Nov-71

	-3
	3
	1
	-2
	-16
	21
	1
	-2
	5
	0
	0
	10
	21
	12

	Feb-75
	May-75
	Oct-74
	Jun-75
	Nov-73
	Jun-77
	Oct-74
	Jun-75
	Jul-74
	Oct-75
	Nov-74
	Aug-75
	Oct-74
	Jul-75

	15
	2
	11
	3
	0
	27
	11
	3
	8
	7
	12
	5
	11
	4

	Dec-79
	Aug-80
	Feb-80
	Nov-80
	Mar-79
	Oct-80
	Feb-80
	Nov-80
	Jul-80
	Aug-80
	Jul-79
	Sep-80
	May-80
	Oct-80

	-1
	1
	1
	4
	-10
	3
	1
	4
	6
	1
	-6
	2
	4
	3

	Sep-80
	Feb-83
	Feb-81
	Feb-83
	May-81
	Apr-83
	Feb-81
	Feb-83
	Aug-81
	Sep-82
	Mar-81
	Sep-86
	Jan-81
	Dec-82

	-10
	3
	-5
	3
	-2
	5
	-5
	3
	1
	-2
	-4
	46
	-6
	1

	Mar-90
	Apr-90
	Apr-90
	Sep-90
	Apr-90
	Jun-93
	Apr-90
	Sep-90
	Aug-90
	Jan-92
	Feb-91
	Sep-93
	Aug-92
	Mar-99

	-4
	-11
	-3
	-6
	-3
	27
	-3
	-6
	1
	10
	7
	30
	25
	96

	Jan-01
	Sep-02
	Apr-00
	Oct-01
	May-99
	Dec-02
	Apr-00
	Oct-01
	Nov-01
	Jan-02
	May-99
	Jul-02
	Jan-01
	Jan-02

	-2
	10
	-11
	-1
	-22
	13
	-11
	-1
	8
	2
	-22
	8
	-2
	2

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Honolulu
	Jackson
	Johnstown
	Kenosha
	Lancaster
	Madison
	Miami

	Peak
	Trough
	Peak
	Trough
	Peak
	Trough
	Peak
	Trough
	Peak
	Trough
	Peak
	Trough
	Peak
	Trough

	May-61
	Sep-62
	Mar-60
	Dec-61
	Mar-60
	Aug-61
	Mar-60
	Mar-61
	Feb-60
	Mar-61
	Oct-60
	May-61
	Mar-60
	May-61

	13
	19
	-1
	10
	-1
	6
	-1
	1
	-2
	1
	6
	3
	-1
	3

	Sep-71
	Nov-71
	Sep-69
	Jul-71
	Jul-71
	Dec-71
	Feb-65
	Apr-69
	Oct-70
	Apr-71
	Mar-70
	Sep-70
	Aug-70
	Nov-70

	21
	12
	-3
	8
	19
	13
	-58
	-19
	10
	5
	3
	-2
	8
	0

	Oct-74
	Jul-75
	Dec-73
	Jan-76
	Aug-77
	Apr-78
	Mar-75
	Apr-77
	Feb-74
	Jun-75
	Jul-73
	Nov-73
	Aug-74
	Sep-75

	11
	4
	1
	10
	45
	37
	16
	25
	3
	3
	-4
	-16
	9
	6

	May-80
	Oct-80
	Mar-79
	Sep-80
	Sep-79
	Sep-80
	Mar-80
	Jun-80
	Feb-80
	Nov-80
	Dec-79
	Feb-80
	Mar-80
	Apr-80

	4
	3
	-10
	2
	-4
	2
	2
	-1
	1
	4
	-1
	-5
	2
	-3

	Jan-81
	Nov-82
	Nov-80
	Dec-82
	Mar-81
	Mar-83
	Aug-80
	Oct-86
	Jun-81
	Mar-83
	Nov-81
	Oct-82
	Jul-81
	Feb-83

	-6
	0
	-8
	1
	-4
	4
	-11
	47
	-1
	4
	4
	-1
	0
	3

	Aug-92
	Mar-99
	Oct-90
	Apr-92
	Nov-90
	May-92
	Mar-88
	Jul-89
	Jun-90
	Sep-91
	Sep-91
	Oct-91
	Jun-90
	Jan-92

	25
	96
	3
	13
	4
	14
	-28
	-20
	-1
	6
	14
	7
	-1
	10

	Jan-01
	Jan-02
	Jan-01
	Dec-01
	Apr-00
	Dec-02
	May-00
	Jul-02
	Sep-00
	Aug-01
	Jul-01
	Jul-02
	Sep-01
	Jan-02

	-2
	2
	-2
	1
	-11
	13
	-10
	8
	-6
	-3
	4
	8
	6
	2


Appendix 3 cont. – Turning Points for 32 MSAs Compared to NBER Turning Points

	Muncie
	Pensacola
	Racine
	Reading
	Reno
	Riverside
	Salem

	Peak
	Trough
	Peak
	Trough
	Peak
	Trough
	Peak
	Trough
	Peak
	Trough
	Peak
	Trough
	Peak
	Trough

	May-60
	Oct-61
	May-60
	Oct-61
	Feb-60
	Jul-60
	Mar-60
	Mar-61
	Oct-65
	Nov-66
	May-60
	Dec-60
	Sep-60
	Jan-61

	1
	8
	1
	8
	-2
	-7
	-1
	1
	66
	69
	1
	-2
	5
	-1

	Nov-69
	Nov-70
	Apr-70
	Jul-70
	Jan-70
	Aug-71
	Aug-69
	Dec-70
	Mar-71
	Jul-71
	May-70
	Sep-70
	Feb-70
	Aug-70

	-1
	0
	4
	-4
	1
	9
	-4
	1
	15
	8
	5
	-2
	2
	-3

	Sep-73
	Jul-75
	Oct-74
	Jul-75
	Jul-74
	Aug-75
	Jul-74
	Aug-75
	Jun-74
	Aug-74
	Nov-74
	Apr-75
	Oct-74
	Mar-75

	-2
	4
	11
	4
	8
	5
	8
	5
	7
	-7
	12
	1
	11
	0

	Aug-79
	Aug-80
	Mar-80
	Jun-80
	Sep-79
	Sep-80
	Feb-80
	Aug-80
	Jan-80
	Aug-80
	Dec-79
	Aug-80
	Jan-80
	Aug-80

	-5
	1
	2
	-1
	-4
	2
	1
	1
	0
	1
	-1
	1
	0
	1

	Feb-81
	Dec-82
	Jul-81
	Aug-81
	Jan-81
	Jan-83
	Mar-81
	Jan-83
	Jan-81
	Apr-83
	Oct-81
	Dec-82
	Feb-81
	Apr-83

	-5
	1
	0
	-15
	-6
	2
	-4
	2
	-6
	5
	3
	1
	-5
	5

	Sep-90
	May-91
	Jul-90
	Apr-91
	Sep-90
	Feb-91
	Jun-90
	Aug-91
	Sep-90
	Dec-91
	Feb-91
	Jan-92
	Aug-90
	Aug-91

	2
	2
	0
	1
	2
	-1
	-1
	5
	2
	9
	7
	10
	1
	5

	Sep-95
	Feb-01
	Sep-00
	Jul-01
	Apr-00
	Jul-01
	Oct-00
	Nov-01
	Oct-01
	Nov-01
	Mar-02
	Apr-02
	Jan-01
	Jan-02

	-66
	-9
	-6
	-4
	-11
	-4
	-5
	0
	7
	0
	12
	5
	-2
	2

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Salinas
	San Diego
	San Jose
	Santa Barbara
	Santa Rosa
	Stockton
	Trenton

	Peak
	Trough
	Peak
	Trough
	Peak
	Trough
	Peak
	Trough
	Peak
	Trough
	Peak
	Trough
	Peak
	Trough

	Nov-60
	Feb-61
	Dec-61
	Mar-63
	Apr-61
	May-61
	Jan-61
	Feb-61
	Jul-60
	Apr-61
	Aug-60
	Nov-60
	Feb-60
	Jan-61

	7
	0
	20
	25
	12
	3
	9
	0
	3
	2
	4
	-3
	-2
	-1

	Dec-70
	Feb-71
	Aug-70
	Nov-70
	May-70
	Feb-71
	Jan-70
	Oct-70
	Jun-70
	Aug-70
	Sep-69
	Jan-71
	Oct-70
	Nov-70

	12
	3
	8
	0
	5
	3
	1
	-1
	6
	-3
	-3
	2
	10
	0

	Jan-76
	Sep-76
	Dec-74
	Apr-75
	Oct-74
	May-75
	Nov-74
	Feb-75
	Dec-74
	May-75
	Dec-74
	May-75
	Nov-74
	Sep-75

	26
	18
	13
	1
	11
	2
	12
	-1
	13
	2
	13
	2
	12
	6

	Apr-80
	Aug-80
	Mar-80
	Aug-80
	Jan-81
	Mar-81
	Sep-79
	May-80
	May-80
	Aug-80
	Oct-79
	Aug-80
	Apr-79
	Aug-80

	3
	1
	2
	1
	12
	8
	-4
	-2
	4
	1
	-3
	1
	-9
	1

	Sep-82
	Jun-83
	Sep-81
	Sep-82
	Mar-85
	Jul-86
	Oct-81
	Jan-83
	Sep-81
	May-83
	Jul-81
	Sep-83
	Sep-81
	Jun-82

	14
	7
	2
	-2
	44
	44
	3
	2
	2
	6
	0
	10
	2
	-5

	Jan-91
	Oct-91
	Feb-91
	Sep-92
	Sep-90
	Mar-92
	Feb-91
	Jan-93
	Feb-91
	Mar-92
	Feb-91
	Mar-92
	Mar-90
	Jan-92

	6
	7
	7
	18
	2
	12
	7
	22
	7
	12
	7
	12
	-4
	10

	Jun-01
	Sep-02
	Oct-01
	Nov-01
	Jan-01
	Apr-02
	May-01
	Dec-01
	Apr-01
	Sep-02
	Jul-01
	Oct-01
	Jun-01
	Aug-02

	3
	10
	7
	0
	-2
	5
	2
	1
	1
	10
	4
	-1
	3
	9


Appendix 3 cont. – Turning Points for 32 MSAs Compared to NBER Turning Points

	Tucson
	Utica
	Vallejo
	West Palm Beach

	Peak
	Trough
	Peak
	Trough
	Peak
	Trough
	Peak
	Trough

	Sep-62
	Aug-65
	Oct-60
	Sep-64
	May-60
	Aug-60
	Apr-60
	Aug-60

	29
	54
	6
	43
	1
	-6
	0
	-6

	May-70
	Aug-70
	Oct-69
	Aug-72
	Nov-69
	Feb-70
	Jun-70
	Nov-70

	5
	-3
	-2
	21
	-1
	-9
	6
	0

	Sep-74
	Jul-75
	Jul-74
	May-75
	Oct-73
	Jan-74
	Oct-74
	Oct-75

	10
	4
	8
	2
	-1
	-14
	11
	7

	May-80
	Jul-80
	Jul-79
	Feb-81
	Apr-80
	Sep-80
	Sep-79
	Oct-79

	4
	0
	-6
	7
	3
	2
	-4
	-9

	Aug-81
	Aug-82
	Dec-81
	Jan-83
	Jul-82
	Oct-82
	Aug-81
	Oct-81

	1
	-3
	5
	2
	12
	-1
	1
	-13

	Apr-90
	Jul-90
	Jul-90
	Feb-92
	Jan-91
	Jul-91
	Jun-90
	Nov-91

	-3
	-8
	0
	11
	6
	4
	-1
	8

	Oct-01
	Aug-02
	Oct-00
	Aug-02
	Apr-02
	Dec-02
	Sep-01
	Jan-02

	7
	9
	-5
	9
	13
	13
	6
	2


Appendix 4 – Turning Points for 32 MSA’s Percent Change Compared to National Economy’s % change

These are the turning points identified for the 32 MSAs percent change from one month to the next as compared to the national economy’s percent change from one month to the next.  The dates were subtracted from the dates of the national economy percent change turning points to determine the lead or lag time from the national economy, and are provided under each date.
	Cedar Rapids
	Dubuque
	Elmira
	Erie
	Fort Lauderdale
	Gary
	GreenBay

	Peak
	Trough
	Peak
	Trough
	Peak
	Trough
	Peak
	Trough
	Peak
	Trough
	Peak
	Trough
	Peak
	Trough

	Mar-60
	Dec-60
	Sep-60
	Jul-61
	Feb-60
	Feb-61
	Jul-60
	Aug-60
	Apr-60
	May-60
	Apr-60
	Jul-60
	Jul-60
	Jun-61

	-1
	-2
	5
	5
	-2
	0
	3
	-6
	0
	-9
	0
	-7
	3
	4

	Jun-66
	Jun-70
	Jan-68
	Aug-70
	Dec-66
	Jul-69
	Feb-64
	Nov-69
	May-69
	Jul-70
	Jul-64
	Aug-71
	Sep-68
	Oct-71

	0
	-4
	19
	-2
	6
	-15
	-28
	-11
	35
	-3
	-23
	10
	27
	12

	Dec-72
	Feb-75
	May-73
	Mar-75
	Aug-72
	Feb-75
	Jan-72
	Mar-75
	Oct-72
	Oct-74
	Sep-72
	Apr-75
	Jun-74
	Oct-74

	4
	2
	9
	3
	0
	2
	-7
	3
	2
	-2
	1
	4
	22
	-2

	Aug-79
	Jul-80
	Apr-77
	Jun-80
	Jun-77
	Sep-80
	Sep-77
	Jul-80
	Jul-77
	Jul-80
	Oct-78
	Jun-80
	Feb-79
	Sep-80

	16
	2
	-12
	1
	-10
	4
	-7
	2
	-9
	2
	6
	1
	10
	4

	Jan-81
	Apr-82
	Jan-81
	Jul-82
	Dec-80
	Apr-82
	Dec-81
	Oct-82
	Sep-80
	Jan-82
	Feb-81
	Jan-82
	Oct-80
	Jan-82

	5
	3
	5
	6
	4
	3
	16
	9
	1
	0
	6
	0
	2
	0

	Jul-86
	Mar-90
	Mar-87
	Jan-92
	Apr-87
	Jan-91
	Sep-84
	Apr-91
	Jan-84
	Nov-90
	Feb-87
	Jan-92
	Nov-84
	May-94

	34
	-13
	42
	9
	43
	-3
	12
	0
	4
	-5
	41
	9
	14
	37

	Sep-96
	Jan-01
	Jul-91
	Mar-08
	Oct-93
	Feb-00
	Apr-92
	Jun-01
	Apr-94
	Nov-01
	Jan-97
	Nov-01
	Sep-00
	Oct-01

	22
	-10
	-40
	76
	-13
	-21
	-31
	-5
	-7
	0
	26
	0
	70
	-1

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Honolulu
	Jackson
	Johnstown
	Kenosha
	Lancaster
	Madison
	Miami

	Peak
	Trough
	Peak
	Trough
	Peak
	Trough
	Peak
	Trough
	Peak
	Trough
	Peak
	Trough
	Peak
	Trough

	Jul-60
	Aug-62
	Jul-60
	Feb-61
	Feb-60
	Feb-61
	Nov-60
	Jan-61
	Feb-60
	Mar-60
	Sep-60
	Oct-60
	Apr-60
	Sep-60

	3
	18
	3
	0
	-2
	0
	7
	-1
	-2
	-11
	5
	-4
	0
	-5

	Feb-69
	Oct-71
	Feb-66
	May-70
	May-66
	Jan-70
	Feb-66
	Feb-71
	Jul-67
	Feb-71
	Jun-66
	Apr-70
	Sep-66
	May-70

	32
	12
	-4
	-5
	-1
	-9
	-4
	4
	13
	4
	0
	-6
	3
	-5

	Feb-73
	Oct-74
	Aug-72
	Dec-74
	Jan-72
	Feb-74
	Feb-72
	Jan-75
	Dec-72
	Sep-74
	Oct-71
	Feb-75
	Oct-72
	Dec-74

	6
	-2
	0
	0
	-7
	-10
	-6
	1
	4
	-3
	-10
	2
	2
	0

	Feb-79
	Nov-79
	Sep-76
	Jul-80
	May-78
	Jul-80
	May-77
	May-80
	Jul-77
	Mar-80
	Aug-77
	Sep-80
	Oct-78
	Mar-80

	10
	-6
	-19
	2
	1
	2
	-11
	0
	-9
	-2
	-8
	4
	6
	-2

	Oct-80
	Jan-82
	Oct-80
	Oct-82
	Oct-80
	Sep-82
	Apr-81
	Jun-82
	Apr-81
	Jan-82
	Jan-81
	Nov-81
	Jul-80
	Oct-82

	2
	0
	2
	9
	2
	8
	8
	5
	8
	0
	5
	-2
	-1
	9

	Aug-89
	May-94
	Jan-86
	Jan-91
	Jun-81
	Feb-91
	Apr-85
	Apr-89
	Jun-83
	Jan-91
	Oct-87
	Jan-91
	Apr-87
	Jan-91

	71
	37
	28
	-3
	-27
	-2
	19
	-24
	-3
	-3
	49
	-3
	43
	-3

	Sep-00
	Oct-01
	Apr-99
	Oct-01
	Apr-94
	Dec-01
	Jun-90
	Dec-00
	Feb-96
	Jul-01
	May-93
	Dec-01
	Apr-93
	Sep-01

	70
	-1
	53
	-1
	-7
	1
	-53
	-11
	15
	-4
	-18
	1
	-19
	-2


Appendix 4 cont. – Turning Points for 32 MSA’s % Change Compared to National Economy’s % change

	Muncie
	Pensacola
	Racine
	Reading
	Reno
	Riverside
	Salem

	Peak
	Trough
	Peak
	Trough
	Peak
	Trough
	Peak
	Trough
	Peak
	Trough
	Peak
	Trough
	Peak
	Trough

	Mar-60
	Dec-60
	Apr-60
	Sep-61
	Mar-60
	Apr-60
	Feb-60
	Feb-61
	Feb-60
	Jul-61
	Feb-60
	Jul-60
	Feb-60
	Sep-60

	-1
	-2
	0
	7
	-1
	-10
	-2
	0
	-2
	5
	-2
	-7
	-2
	-5

	Dec-64
	Oct-70
	Apr-68
	Jun-70
	Dec-64
	Oct-70
	Aug-68
	Nov-70
	Oct-62
	Jun-66
	Apr-66
	Jun-70
	Dec-68
	Jul-70

	-18
	0
	22
	-4
	-18
	0
	26
	1
	-44
	-52
	-2
	-4
	30
	-3

	Jan-73
	Feb-75
	Jan-72
	Jun-75
	Jul-72
	Jul-74
	Oct-72
	Jan-75
	Apr-69
	Jun-74
	Mar-72
	Jan-75
	Jul-72
	Feb-75

	5
	2
	-7
	6
	-1
	-5
	2
	1
	-40
	-6
	-5
	1
	-1
	2

	Jun-77
	Mar-80
	Jun-78
	Sep-79
	Apr-77
	Aug-80
	Apr-78
	Apr-80
	May-78
	Jan-80
	Mar-78
	May-80
	Oct-76
	Apr-80

	-10
	-2
	2
	-8
	-12
	3
	0
	-1
	1
	-4
	-1
	0
	-18
	-1

	Sep-80
	Jul-82
	Jan-81
	Jul-81
	Jan-81
	Jan-82
	Feb-81
	Oct-82
	Oct-80
	Jul-82
	Oct-80
	Aug-82
	Dec-80
	Aug-81

	1
	6
	5
	-6
	5
	0
	6
	9
	2
	6
	2
	7
	4
	-5

	Feb-84
	Sep-90
	Feb-84
	Oct-90
	Mar-83
	Jan-91
	Oct-83
	Jan-91
	Apr-83
	Jan-91
	Jan-85
	Nov-91
	Jul-87
	Oct-90

	5
	-7
	5
	-6
	-6
	-3
	1
	-3
	-5
	-3
	16
	7
	46
	-6

	Nov-96
	Sep-01
	Nov-94
	Jun-00
	Aug-96
	Mar-01
	Feb-96
	Sep-01
	Jan-96
	Oct-08
	Jul-99
	Aug-08
	Sep-93
	Jul-01

	24
	-2
	0
	-17
	21
	-8
	15
	-2
	14
	83
	56
	81
	-14
	-4

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Salinas
	San Diego
	San Jose
	Santa Barbara
	Santa Rosa
	Stockton
	Trenton

	Peak
	Trough
	Peak
	Trough
	Peak
	Trough
	Peak
	Trough
	Peak
	Trough
	Peak
	Trough
	Peak
	Trough

	Mar-60
	Nov-60
	Sep-61
	Jan-62
	Aug-60
	Apr-61
	Oct-61
	Aug-63
	Feb-60
	Jan-61
	Jul-60
	Jan-61
	Apr-60
	Jul-60

	-1
	-3
	17
	11
	4
	2
	18
	30
	-2
	-1
	3
	-1
	0
	-7

	Sep-66
	May-70
	Aug-68
	Aug-70
	Sep-67
	Jul-70
	May-67
	Sep-70
	Sep-65
	Jul-70
	Oct-65
	Aug-70
	Dec-64
	Oct-70

	3
	-5
	26
	-2
	15
	-3
	11
	-1
	-9
	-3
	-8
	-2
	-18
	0

	Jan-72
	Nov-74
	Jan-73
	Mar-75
	Dec-72
	Dec-74
	Jan-73
	Jan-75
	Aug-73
	Apr-75
	Jul-72
	Mar-75
	Dec-71
	May-75

	-7
	-1
	5
	3
	4
	0
	5
	1
	12
	4
	-1
	3
	-8
	5

	Oct-76
	Apr-80
	Sep-77
	Jul-80
	Jan-79
	Jul-80
	Oct-77
	Apr-80
	Jul-77
	Jul-80
	Feb-78
	Apr-80
	Apr-78
	Jul-80

	-18
	-1
	-7
	2
	9
	2
	-6
	-1
	-9
	2
	-2
	-1
	0
	2

	Apr-81
	Sep-82
	Dec-80
	Jul-82
	Dec-80
	Jan-82
	Jul-81
	Dec-82
	Aug-81
	Apr-82
	Aug-80
	Jun-82
	Jul-81
	May-82

	8
	8
	4
	6
	4
	0
	11
	11
	12
	3
	0
	5
	11
	4

	Aug-86
	Sep-91
	Aug-84
	Oct-91
	Oct-83
	Feb-92
	Jan-86
	Feb-92
	Sep-83
	Jan-92
	Jan-84
	Feb-92
	Feb-84
	Feb-91

	35
	5
	11
	6
	1
	10
	28
	10
	0
	9
	4
	10
	5
	-2

	Sep-97
	Jul-01
	Apr-98
	Oct-01
	Jun-00
	Apr-01
	Dec-99
	Nov-01
	Jul-97
	Nov-01
	Oct-00
	Sep-01
	Apr-99
	Jul-02

	34
	-4
	41
	-1
	67
	-7
	61
	0
	32
	0
	71
	-2
	53
	8


Appendix 4 cont. – Turning Points for 32 MSA’s % Change Compared to National Economy’s % change

	Tucson
	Utica
	Vallejo
	West Palm Beach

	Peak
	Trough
	Peak
	Trough
	Peak
	Trough
	Peak
	Trough

	Mar-62
	Jul-63
	Sep-60
	Nov-60
	Mar-60
	Nov-60
	Feb-60
	Jul-60

	23
	29
	5
	-3
	-1
	-3
	-2
	-7

	Jul-69
	Jul-70
	Jan-67
	Nov-70
	Apr-66
	Jul-70
	Feb-66
	Jan-71

	37
	-3
	7
	1
	-2
	-3
	-4
	3

	Jun-72
	Apr-75
	Jan-73
	Mar-75
	Aug-72
	Jan-75
	Jun-73
	Feb-75

	-2
	4
	5
	3
	0
	1
	10
	2

	Jul-78
	Jun-80
	Jul-77
	Jun-80
	Aug-77
	Apr-80
	Aug-79
	Sep-79

	3
	1
	-9
	1
	-8
	-1
	16
	-8

	Dec-80
	Jul-82
	Sep-81
	Jul-82
	Jan-81
	Jan-82
	Jul-81
	Jun-82

	4
	6
	13
	6
	5
	0
	11
	5

	Aug-84
	Aug-89
	Sep-86
	May-91
	Jan-86
	Jun-91
	Aug-85
	Oct-91

	11
	-20
	36
	1
	28
	2
	23
	6

	Jan-94
	Oct-01
	Apr-99
	Apr-01
	Aug-98
	Nov-01
	Apr-97
	Jun-02

	-10
	-1
	53
	-7
	45
	0
	29
	7


� As the project neared completion, the NBER identified a new turning point – a peak in 2007. This came too late to be included in the project.


� There is a 68.2% probability that the number of months is within one standard deviation of the mean.  This explains why there are values on the table outside of the range.





� There is a 68.2% probability that the number of months is within one standard deviation of the mean listed in the paper.  This explains why there are values on the table outside of the range.
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