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Introduction
The impact of a minimum wage on poverty, unemployment, businesses, and the economy overall has been a matter of considerable debate among economists, and the matter is far from settled.  In the end, however, economists are not the people who have the power to raise (or not) the minimum wage – legislators are.  
Given this, and obvious question is not what do economists recommend, but what factors will prompt legislators to raise the minimum wage (or not)?  What economic indicators play a role, and are they different in different places?
This study uses historical economic data and statistical analysis to attempt to find any patterns, specifically predictable triggers, associated with raising the minimum wage.
The Data
We began by collecting data from 1990 to 2011 nationally and by state.  The independent variables were:
· Wage per Job (overall)
· Income per Capita
· Disposable Income per Capita
· Poverty Rate
· Unemployment Rate
· Jobs per Capita
· Food Service Wage (this is the average wage for a worker in the food service industry, used as a benchmark for low-wage earners)
· Investment Wage (this is the average wage for a worker in the investment industry, used as a benchmark for high-wage earners)
· Corporate Taxes
· Housing Price Index
· Gross Domestic Product
· Homeowner Vacancy Rate
In addition, we used the Food Wage and Investment Wage to create another independent variable: Income DIsparity.  This was simply the difference between Investment Wage and Food Wage; if it increases, then the income gap between the two is widening, and if it decreases the gap is narrowing.
Our dependent variable was Minimum Wage Income, which is the annual income from a full time job at minimum wage.  We used this rather than the hourly minimum wage rate because we were concerned that the latter was such a small number, compared to the values of the independent variables, that differences in scale would cause difficulties in interpreting the data.  Nominal dollar values were used rather than adjusted dollars since we are interested in changes in Minimum Wage at that point in time.
Finally, we used a one year lag for Minimum Wage Income, i.e., the observation for Minimum Wage Income is one year later than the value for the independent variables.  This was done on the assumption that even if minimum wage is changed because of changes in one of the independent variables, it will not happen instantaneously.  Thus, we are actually measuring the effect on Minimum Wage Income from changes in the independent variables in the preceding year.
The states were grouped into four geographic regions: the Northeast, South, Midwest, and West.
We were also mindful of the fact that when using economic data, collinearity is often a significant issue.  For this reason, since the tendency of R2 to be biased in favor of more variables was likely to be exacerbated by the inherent collinearity of economic indicators, we opted for fewer variables if adding more only improved the adjusted R2 slightly
Data was collected from the U.S. Bureau of Economic Analysis, U.S. Bureau of Labor Statistics, and U.S. Census Bureau. 

First Steps: Initial Regression Analysis
The first analysis consisted of running multiple regressions on each region with all independent variables.  We used two methods of selecting variables.
The Remove Method
In this method, we started with a regression using all independent variables, then began removing variables based on high p-values, then high VIF values.  We looked first at high p-value variables because they could be what was causing the high VIF values. 
An example of this can be seen below in our initial regression on the South region:
The regression equation is
MinWgInc South = - 76.4 + 0.199 WGJob South + 0.099 IncPerCap South
                 + 116 PovRate South + 220 USouthmpRate South
                 + 17.1 JobsPerCap South + 0.557 FoodWg South
                 - 0.0962 InvWg South + 10.6 InvRelFoodWg South
                 - 0.016 DispIncPerCap South - 0.00382 GDP South
                 + 1.15 CorpTaxes South - 0.0250 HPI South + 225 Vacancy% South


Predictor                 Coef   SE Coef      T      P      VIF
Constant                -76.36     17.72  -4.31  0.000
WGJob South            0.19916   0.04733   4.21  0.000   77.050
IncPerCap South         0.0988    0.1479   0.67  0.504  684.461
PovRate South           115.57     16.11   7.18  0.000    2.922
Unemployment South      219.68     46.51   4.72  0.000    3.644
JobsPerCap South         17.11     22.32   0.77  0.444    3.869
FoodWg South            0.5575    0.1198   4.65  0.000   54.471
InvWg South           -0.09623   0.01553  -6.20  0.000  111.469
InvRelFoodWg South      10.577     1.949   5.43  0.000   34.027
DispIncPerCap South    -0.0162    0.1651  -0.10  0.922  678.872
GDP South            -0.003819  0.001049  -3.64  0.000   26.847
CorpTaxes South         1.1494    0.4498   2.55  0.011   32.836
HPI South             -0.02502   0.02512  -1.00  0.320    6.360
Vacancy% South          224.68     76.19   2.95  0.003    1.557


S = 7.63856   R-Sq = 84.7%   R-Sq(adj) = 84.1%



Obviously many variables here display both high p-values and high VIFs.  The latter illustrates the difficulties of dealing with collinearity in economic data.  By removing those with high p-values, we were able to improve the model considerably:
The regression equation is
MinWgInc South = - 66.2 + 0.259 WGJob South + 99.3 PovRate South
                 + 176 UnempRate South + 0.579 FoodWg South - 0.0948 InvWg South
                 + 10.5 InvRelFoodWg South - 0.00397 GDP South
                 + 1.16 CorpTaxes South + 237 Vacancy% South


Predictor                 Coef    SE Coef      T      P      VIF
Constant                -66.19      13.40  -4.94  0.000
WGJob South            0.25882    0.02903   8.91  0.000   28.893
PovRate South            99.30      10.34   9.60  0.000    1.200
UnempRate South         176.36      27.42   6.43  0.000    1.262
FoodWg South            0.5789     0.1145   5.06  0.000   49.522
InvWg South           -0.09484    0.01527  -6.21  0.000  107.328
InvRelFoodWg South      10.473      1.924   5.44  0.000   33.059
GDP South           -0.0039676  0.0009081  -4.37  0.000   20.028
CorpTaxes South         1.1587     0.3733   3.10  0.002   22.532
Vacancy% South          237.48      73.76   3.22  0.001    1.453


S = 7.65290   R-Sq = 84.4%   R-Sq(adj) = 84.0%

P-values are now all very good, but there are still collinearity problems, as indicated by the VIF values.  All of the high VIF variables, however, appear two fall into one of two categories: wage variables or “macro” variables (i.e., GDP and Corporate Taxes.)
By experimenting with leaving in only one of each type, we eventually were able to arrive at a model using five variables with good p-values and low VIF scores while still maintaining a high adjusted R2:
The regression equation is
MinWgInc South = 7.98 + 105 PovRate South + 180 UnempRate South
                 + 323 Vacancy% South - 0.00137 GDP South + 0.213 WGJob South


Predictor              Coef    SE Coef      T      P    VIF
Constant              7.983      2.846   2.81  0.005
PovRate South        104.57      10.74   9.74  0.000  1.104
UnempRate South      180.31      28.14   6.41  0.000  1.133
Vacancy% South       322.91      76.29   4.23  0.000  1.326
GDP South        -0.0013685  0.0002504  -5.46  0.000  1.299
WGJob South        0.213109   0.007215  29.54  0.000  1.521


S = 8.28767   R-Sq = 81.5%   R-Sq(adj) = 81.2%



The Best Subsets Method
We also attempted to construct models using the Best Subsets function in Minitab.  To do so, we ran the best subsets on all variables.  We then made a selection using the remove model as a benchmark, that is, we selected best subsets models that had adjusted R2 values as good as or better than the best remove method model.  In most cases this presented us with two options: use a subset with a similar adjusted R2 to that of the remove model, but with fewer variables, or use a subset with a better adjusted R2, but more variables.
Continuing with the above example, the best subsets produced a 3-variable model using two of the same independent variables as the remove method, but a slightly lower adjusted R2:
The regression equation is
MinWgInc South = 12.4 + 0.222 IncPerCap South + 111 PovRate South
                 + 272 UnempRate South


Predictor            Coef   SE Coef      T      P    VIF
Constant           12.415     2.911   4.26  0.000
IncPerCap South  0.221892  0.006513  34.07  0.000  1.022
PovRate South      110.84     11.27   9.83  0.000  1.102
UnempRate South    271.84     29.22   9.30  0.000  1.107


S = 8.70582   R-Sq = 79.5%   R-Sq(adj) = 79.3%

In this case, we have produced two good models with good p-values, low VIF values and good adjusted R2 values that share two independent variables.
Unfortunately we discovered that this was not always the case.  Sometimes the variables for a given region differed between the two methods, and sometimes even with the same method.  In the Northeast, for example, the Remove method selected the variables:
· Poverty Rate
· Investment Industry Wage
· Housing Price Index
with an adjusted R2 of 72.7%.
The Best Subsets method, however, produced a two variable model with an adjusted R2 of 77.6% using Food Service Wage and GDP.  Further, it also produced a three variable model with an adjusted R2 of 83.0% using Poverty Rate, Disposable Income, and GDP. 
Complete results of the two methods for all regions are in Appendix A.
Several possible reasons for this seemed possible, among the a lack of normal distribution of the data, or the fact that while all the independent variables changed every year, minimum wage could go several years without changing.
Correlations between the independent variables (Appendix B), showed the extent at the problem, since of the 91 possible correlations between all of the independent variables (and the dependent variable), 83 were significant.
All of this led us to believe that our geographic regions were not, in fact, homogenous in terms of our independent variables, at least in some cases.  We therefore embarked on a cluster analysis of the states to attempt to find more appropriate groupings.
Cluster Analysis
Initial attempts at creating clusters using all thirteen independent variables did not produce useable groupings.  Thirty-five cluster analyses were run, using all possible linkage and distance measures, which consistently returned five clusters.  However, Minitab repeatedly produced groupings of 46, 1, 1, 1, and 1 states as well as other groupings nearly as bad.
While using geographic regions did not produce stable regressions, these groupings were useful as a starting point in creating viable clusters.  The geographic regions do have subsets of states that have some similarities.  We began by identifying the possible variables by simply running a correlation of all variables, plus four dummy variables, one for each region (see Appendix B).  We identified variables that correlated well with a region and used those as our starting point.
Following through with this method, we arrived at eight variables to use in defining our clusters:
· 
· Wage per Job
· Income per Capita
· Jobs per Capita
· Poverty Rate
· Wage for Food
· Wage for Investment
· Investment Wage Relative to Food Wage
· Homeowner Vacancy Rate

Several variations on cluster analysis were tried, the final result being obtained via the Pearson Distance and Ward Linkage method.  This produced five clusters with 11, 11, 13, 13, and 2 states (see Appendix C).  While there was some similarity to the simple geographic groupings, there were also numerous differences, indicating that simply using geographic regions indeed did not produce homogenous groupings of states.
Our final clusters were as follows:
	Green
	Purple
	Blue
	Red
	Yellow

	Alaska
	Arizona
	Alabama
	Minnesota
	Connecticut

	California
	Florida
	Arkansas
	Nebraska
	New York

	Colorado
	Idaho
	Georgia
	New Hampshire
	

	Delaware
	Indiana
	Iowa
	North Dakota
	

	Hawaii
	Kentucky
	Kansas
	Pennsylvania
	

	Illinois
	Maine
	Louisiana
	Rhode Island
	

	Maryland
	Missouri
	Michigan
	South Dakota
	

	Massachusetts
	Montana
	Mississippi
	Texas
	

	New Jersey
	Nevada
	New Mexico
	Vermont
	

	Virginia
	Ohio
	North Carolina
	Wisconsin
	

	Washington
	Oklahoma
	South Carolina
	Wyoming
	

	
	Oregon
	Tennessee
	
	

	
	Utah
	West Virginia
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We then examined economic and demographic data and found significant differences between them:
Red was characterized by:
· 
· Economy heavily agricultural & manufacturing
· Low Poverty Rates
· High Jobs per Capita
· Low Corporate Tax Revenues
· Lowest percentage of minorities
· Lowest percentage without a high school diploma

Blue was characterized by:
· 
· Low population density
· Highest Jobs per Capita
· Highest concentration of manufacturing
· Most heavily Republican
· Least educated

Purple was characterized by:
· 
· Lowest population density
· Lowest income disparity
· Lowest Corporate Tax Revenues
· Highest percentage with some college
· Highest concentration of arts and entertainment industries

Green was characterized by:
· 
· High population density*
· High concentration of agricultural industry
· Low Poverty Rate
· Highest Jobs per Capita
· Second highest GDP
· Ethnically diverse

Yellow was characterized by:
· 
· Highest population density
· Ethnically diverse
· Heavily Democratic
· Wealthiest
· Most highly educated
· Highest GDP
· Highest Income Disparity

* Note that because this cluster includes Alaska, which has extremely low population density, for this statistic we removed Alaska from the overall average.
Based on the demographic and economic characteristics of the regions, and a certain degree of New York centricity of thinking, we opted to name our new groupings as follows:

Red: The Heartland
Blue: Rural Poverty
Purple: Middle Class
Green: Comfortable
Yellow: Urban Wealth

Plainly Urban Wealth is dominated in many respects by New York City

Return to Regression Analysis
Having defined our clusters, we then returned to regression analysis.  Best Subsets was performed for each cluster, using all thirteen independent variables.  As above, we opted for fewer rather than more independent variables if there was only a small difference in the adjusted R2.
Regressions were then performed on the best subsets and refined by removing variables with high VIF values (see Appendix D).  The final results for the best models were as follows:
Red:
The regression equation is
MinWgInc US = 15.6 + 0.256 WGJob US + 164 PovRate US - 1.47 CorpTaxes US

Predictor         Coef   SE Coef      T      P    VIF
Constant        15.629     4.050   3.86  0.000
WGJob US      0.255938  0.009857  25.97  0.000  1.201
PovRate US      163.61     26.18   6.25  0.000  1.306
CorpTaxes US   -1.4707    0.1533  -9.59  0.000  1.522


S = 10.3761   R-Sq = 75.9%   R-Sq(adj) = 75.5%

Blue:
The regression equation is
MinWgInc US = 99.1 - 138 JobsPerCap US + 0.299 DispIncPerCap US

Predictor             Coef   SE Coef      T      P    VIF
Constant            99.078     6.704  14.78  0.000
JobsPerCap US      -138.35     15.14  -9.14  0.000  1.064
DispIncPerCap US  0.298674  0.009674  30.88  0.000  1.064


S = 9.07922   R-Sq = 78.0%   R-Sq(adj) = 77.8%

Purple:
The regression equation is
MinWgInc US = 16.8 + 0.274 IncPerCap US + 325 UUSmpRate US


Predictor         Coef   SE Coef      T      P    VIF
Constant        16.833     3.114   5.41  0.000
IncPerCap US  0.274300  0.009786  28.03  0.000  1.023
UnemppRate US    325.42     37.05   8.78  0.000  1.023


S = 10.3435   R-Sq = 78.0%   R-Sq(adj) = 77.9%

Green:
The regression equation is
MinWgInc Green = - 10.3 + 219 UnempRate US + 0.817 FoodWg US


Predictor        Coef  SE Coef      T      P    VIF
Constant      -10.325    4.165  -2.48  0.014
UnempRate US   219.34    39.52   5.55  0.000  1.001
FoodWg US     0.81666  0.02581  31.64  0.000  1.001


S = 10.7108   R-Sq = 82.1%   R-Sq(adj) = 81.9%

Yellow:
The regression equation is
MinWgInc Yellow = 17.2 + 0.274 DispIncPerCap US + 0.00515 InvWg US


Predictor             Coef   SE Coef     T      P    VIF
Constant            17.175     5.205  3.30  0.002
DispIncPerCap US   0.27369   0.03371  8.12  0.000  8.455
InvWg US          0.005153  0.003061  1.68  0.100  8.455


S = 6.13384   R-Sq = 95.3%   R-Sq(adj) = 95.1%

Results of Regression
Based on the above analysis, we have indeed found different “triggers” for raising the minimum wage in different regions.  The triggers are distinct across the regions and overall have good p-values, low VIF scores, and high adjusted R2 values.  The distinct factors for each region are:
	Region
	Adj. R2
	Variables
	Coefficients

	Red
	75.5%
	Poverty Rate
Wage per Job
Corporate Taxes
	163.61
0.25
-1.47

	Blue
	77.8%
	Disposable Income
Jobs per Capita
	0.29
-138.35

	Purple
	77.9%
	Unemployment
Income per Capita
	325.42
0.27

	Green
	81.9%
	Unemployment
Food Service Wages
	325.24
0.27

	Yellow
	95.1%
	Disposable Income
Investment Wage
	0.270
0.005



Red Region
In these states, Poverty Rate and Wage per Job are both positively correlated with a rise in minimum wage, and Corporate Taxes is negatively correlated.  The coefficients of these variables would appear to indicate that Poverty Rate is responsible for considerably more of the change than the other two variables.
However, different scales make this more difficult to judge.  Poverty Rate is a percentage, while Wage per Job is in nominal dollars and Corporate Taxes is in billions of nominal dollars.  This last would seem to indicate that the influence of Corporate Taxes is even smaller than it first appears, since the relatively small change in Minimum Wage Income is caused by a change of a billion dollar change in Corporate Taxes.
Blue Region
In these states Disposable Income and Jobs per Capita are positively and negatively correlated with a change in minimum wage, respectively.  Disposable Income per Capita is in hundreds of dollars and Jobs per Capita as a simple number, generally smaller than 1. 
This indicates that a fall in Jobs per Capita has a much larger effect, with Minimum Wage Income changing a great deal as Jobs per Capita falls.
Purple Region
Here Unemployment (a percentage) and Income per Capita (in hundreds of dollars) are both positively correlated with a change in minimum wage, but their coefficients indicate that unemployment has a much greater influence.
This region is characterized by open spaces and an overall high level of education.
Green Region	
For these states Unemployment (a percentage) and Food Service Wages (in hundreds of dollars) are both positively correlated with a change in minimum wage; as in the Purple region the very large coefficient for unemployment compared to the other independent variable, 325.24 compared to 0.27, indicates that a rise in unemployment has a much larger influence.
This region is characterized by open land, but high urban populations (i.e., there is a lot of land, but the bulk of the population lives in urban areas), and thus overall low population density.
Yellow Region
Here Disposable Income and Investment Wage (both in hundreds of dollars) are both positively correlated with a change in minimum wage, though in this case both have relatively small coefficients.  In this instance both independent variables are in the same scale, so with a coefficient for Disposable Income of 0.27 and a coefficient for Investment Wage of only 0.005, we can still conclude that the former has greater influence.
This region is by far the smallest, consisting of only New York and Connecticut, and is characterized by high population density, high overall levels of education, and ethnic and racial diversity.  It is also heavily Democratic.  Any distinguishing characteristics that might exist between the two states may be lost here due to the dominance of New York City.

Conclusions
Based on the preceding analyses, it does appear that different factors influence whether or not the minimum wage is raised in different areas determined to be relatively homogenous.  These different factors are statistically significant within the regions.
Some of the independent variables driving minimum wage change seem obvious, and make immediate sense intuitively.  For example, if the Poverty Rate is rising, it seems perfectly logical that legislators might move to raise the minimum wage in an attempt to reverse the rise.  Likewise, a rise in unemployment would flood the job market with workers, driving wages down; this could also prompt legislators to respond by, among other things, raising the minimum wage.
Others are not so obvious, though not necessarily counterintuitive.  For instance, in the Urban Wealth region Disposable Income per Capita is significant.  This is simply the average income, however, and given that this region also has the highest Income Disparity it could be that the average is being skewed by a small number of extremely high income individuals (the region does, after all, include Manhattan and Wall Street).  Again, this could prompt lawmakers to raise the minimum wage in an attempt to include those at the bottom being left out.
Still others are not as easily explained: it does not seem logical that a fall in Corporate Tax revenues would spur raising the minimum wage. 
We therefore conclude that while we indeed found factors that are statistically significant in changes in the minimum wage, and that they are different in different places, much study remains to be done on the subject.


Appendix A: Remove & Best Subsets Methods for Geographic Regions
Midwest Regression: All Variables

The regression equation is
MinWgInc MW = 85.2 + 0.0918 WGJob MW + 0.010 IncPerCap MW + 88.2 PovRate MW
              + 26.8 UnempRate MW - 131 JobsPerCap MW - 0.216 FoodWg MW
              + 0.0099 InvWg MW + 1.36 InvRelFoodWg MW + 0.381 DispIncPerCap MW
              - 0.00447 GDP MW + 0.010 CorpTaxes MW - 0.259 HPI MW
              + 25 Vacancy% MW


Predictor              Coef   SE Coef      T      P       VIF
Constant              85.23     23.66   3.60  0.000
WGJob MW            0.09180   0.07213   1.27  0.204   110.311
IncPerCap MW         0.0096    0.2309   0.04  0.967  1009.539
PovRate MW            88.24     28.97   3.05  0.003     1.897
UnempRate MW          26.75     65.60   0.41  0.684     5.444
JobsPerCap MW       -131.08     42.66  -3.07  0.002     7.621
FoodWg MW           -0.2157    0.1653  -1.30  0.193    57.404
InvWg MW            0.00985   0.01473   0.67  0.504    66.292
InvRelFoodWg MW       1.361     1.844   0.74  0.461    20.411
DispIncPerCap MW     0.3806    0.2135   1.78  0.076   716.638
GDP MW            -0.004474  0.001673  -2.67  0.008    22.299
CorpTaxes MW         0.0098    0.8340   0.01  0.991    21.887
HPI MW             -0.25899   0.04523  -5.73  0.000    11.744
Vacancy% MW            25.0     110.3   0.23  0.821     2.175


S = 8.10531   R-Sq = 85.0%   R-Sq(adj) = 84.2%


Analysis of Variance

Source           DF        SS      MS       F      P
Regression       13   88799.6  6830.7  103.97  0.000
Residual Error  238   15635.7    65.7
Total           251  104435.3


Midwest Regression Analysis: Low p-value variables from All Variable Model (3 variables) 

The regression equation is
MinWgInc MW = 97.1 - 120 JobsPerCap MW + 0.00218 GDP MW + 0.414 HPI MW


Predictor           Coef    SE Coef      T      P    VIF
Constant           97.11      15.65   6.21  0.000
JobsPerCap MW    -119.95      34.43  -3.48  0.001  1.977
GDP MW         0.0021843  0.0007072   3.09  0.002  1.587
HPI MW           0.41437    0.02742  15.11  0.000  1.718


S = 12.8451   R-Sq = 60.8%   R-Sq(adj) = 60.3%


Analysis of Variance

Source           DF      SS     MS       F      P
Regression        3   63516  21172  128.32  0.000
Residual Error  248   40919    165
Total           251  104435
Midwest Best Subsets Regression: All Variables

Response is MinWgInc MW

                                                        D
                                                      I i
                                                      n s
                                                J     v p
                                          I   U o     R I   C
                                          n   n b     e n   o   V
                                          c P e s     l c   r   a
                                          P o m P F   F P   p   c
                                        W e v p e o I o e   T   a
                                        G r R R r o n o r   a   n
                                        J C a a C d v d C G x H c
                                        o a t t a W W W a D e P y
                                        b p e e p g g g p P s I %

                       Mallows          M M M M M M M M M M M M M
Vars  R-Sq  R-Sq(adj)       Cp       S  W W W W W W W W W W W W W
   1  76.5       76.4    125.0  9.9010                  X
   1  75.2       75.1    145.8  10.172    X
   2  80.9       80.7     58.1  8.9579          X       X
   2  80.6       80.5     62.1  9.0154                  X     X
   3  82.5       82.3     33.9  8.5794          X       X     X
   3  81.7       81.5     47.1  8.7816        X         X     X
   4  83.5       83.2     20.1  8.3498    X     X         X   X
   4  83.4       83.1     21.8  8.3756          X       X X   X
   5  84.3       84.0      9.3  8.1603          X     X X X   X
   5  84.1       83.8     12.2  8.2072    X     X     X   X   X
   6  84.7       84.3      5.0  8.0728      X   X     X X X   X
   6  84.6       84.2      7.0  8.1051    X X   X     X   X   X
   7  84.9       84.4      4.4  8.0449  X   X   X     X X X   X
   7  84.8       84.4      5.8  8.0684    X X   X     X X X   X
   8  85.0       84.5      4.7  8.0326  X   X   X X   X X X   X
   8  85.0       84.5      4.8  8.0348  X   X   X X X   X X   X
   9  85.0       84.5      6.2  8.0419  X   X   X X X X X X   X
   9  85.0       84.4      6.5  8.0472  X   X X X X   X X X   X
  10  85.0       84.4      8.1  8.0556  X   X X X X X X X X   X
  10  85.0       84.4      8.2  8.0579  X   X   X X X X X X   X X
  11  85.0       84.3     10.0  8.0715  X   X X X X X X X X   X X
  11  85.0       84.3     10.1  8.0723  X   X X X X X X X X X X
  12  85.0       84.3     12.0  8.0883  X X X X X X X X X X   X X
  12  85.0       84.3     12.0  8.0884  X   X X X X X X X X X X X
  13  85.0       84.2     14.0  8.1053  X X X X X X X X X X X X X


Midwest Regression Analysis: Best Subsets 2 variable model

The regression equation is
MinWgInc MW = 97.8 - 137 JobsPerCap MW + 0.304 DispIncPerCap MW


Predictor             Coef   SE Coef      T      P    VIF
Constant            97.795     8.600  11.37  0.000
JobsPerCap MW      -137.43     18.30  -7.51  0.000  1.148
DispIncPerCap MW  0.303696  0.009445  32.15  0.000  1.148


S = 8.95786   R-Sq = 80.9%   R-Sq(adj) = 80.7%


Analysis of Variance

Source           DF      SS     MS       F      P
Regression        2   84455  42227  526.24  0.000
Residual Error  249   19981     80
Total           251  104435


Midwest Regression Analysis: Best Subsets 3 variable model (a)

The regression equation is
MinWgInc MW = 83.6 - 99.6 JobsPerCap MW + 0.401 DispIncPerCap MW - 0.189 HPI MW


Predictor             Coef  SE Coef      T      P    VIF
Constant            83.598    8.743   9.56  0.000
JobsPerCap MW       -99.60    19.19  -5.19  0.000  1.376
DispIncPerCap MW   0.40147  0.02212  18.15  0.000  6.866
HPI MW            -0.18857  0.03894  -4.84  0.000  7.766


S = 8.57938   R-Sq = 82.5%   R-Sq(adj) = 82.3%


Analysis of Variance

Source           DF      SS     MS       F      P
Regression        3   86181  28727  390.28  0.000
Residual Error  248   18254     74
Total           251  104435


Midwest Regression Analysis: Best Subsets 3 variable model (b) 

The regression equation is
MinWgInc MW = 34.5 + 135 UnempRate MW + 0.378 DispIncPerCap MW - 0.197 HPI MW


Predictor             Coef  SE Coef      T      P    VIF
Constant            34.485    2.695  12.80  0.000
UnempRate MW        135.40    35.64   3.80  0.000  1.369
DispIncPerCap MW   0.37824  0.02570  14.72  0.000  8.845
HPI MW            -0.19736  0.04122  -4.79  0.000  8.309


S = 8.78159   R-Sq = 81.7%   R-Sq(adj) = 81.5%


Analysis of Variance

Source           DF      SS     MS       F      P
Regression        3   85310  28437  368.75  0.000
Residual Error  248   19125     77
Total           251  104435



Northeast Regression Analysis: All Variables 

The regression equation is
MinWgInc NE = 12.2 - 0.167 WGJob NE + 0.134 IncPerCap NE + 221 PovRate NE
              + 69.5 UnempRate NE + 19.9 JobsPerCap NE + 0.180 FoodWg NE
              + 0.0208 InvWg NE - 1.92 InvRelFoodWg NE + 0.132 DispIncPerCap NE
              - 0.00227 GDP NE - 0.205 CorpTaxes NE + 0.119 HPI NE
              + 31 Vacancy% NE


Predictor              Coef   SE Coef      T      P       VIF
Constant              12.21     25.14   0.49  0.628
WGJob NE            -0.1670    0.1202  -1.39  0.166   313.873
IncPerCap NE         0.1339    0.2462   0.54  0.587  1150.669
PovRate NE           220.99     36.25   6.10  0.000     2.196
UnempRate NE          69.51     78.86   0.88  0.379     3.702
JobsPerCap NE         19.89     47.99   0.41  0.679     3.018
FoodWg NE            0.1800    0.1846   0.98  0.331    59.062
InvWg NE           0.020785  0.008470   2.45  0.015    81.486
InvRelFoodWg NE      -1.918     1.360  -1.41  0.160    51.311
DispIncPerCap NE     0.1320    0.2004   0.66  0.511   553.279
GDP NE            -0.002272  0.001762  -1.29  0.199    42.644
CorpTaxes NE        -0.2053    0.5385  -0.38  0.703    38.223
HPI NE              0.11890   0.03689   3.22  0.002     7.987
Vacancy% NE            30.6     180.9   0.17  0.866     1.477


S = 9.39371   R-Sq = 87.0%   R-Sq(adj) = 86.0%


Analysis of Variance

Source           DF        SS      MS      F      P
Regression       13  103255.6  7942.7  90.01  0.000
Residual Error  175   15442.3    88.2
Total           188  118697.9


Northeast Regression Analysis: Low p-value variables from All Variable Model (3 variables) 
The regression equation is
MinWgInc NE = 49.1 + 33.2 PovRate NE + 0.00974 InvWg NE + 0.328 HPI NE


Predictor       Coef   SE Coef      T      P    VIF
Constant      49.098     4.687  10.48  0.000
PovRate NE     33.22     34.67   0.96  0.339  1.029
InvWg NE    0.009741  0.001499   6.50  0.000  1.307
HPI NE       0.32836   0.02074  15.83  0.000  1.293


S = 13.1215   R-Sq = 73.2%   R-Sq(adj) = 72.7%


Analysis of Variance

Source           DF      SS     MS       F      P
Regression        3   86846  28949  168.14  0.000
Residual Error  185   31852    172
Total           188  118698



South Regression Analysis: All Variables

The regression equation is
MinWgInc South = - 76.4 + 0.199 WGJob South + 0.099 IncPerCap South
                 + 116 PovRate South + 220 USouthmpRate South
                 + 17.1 JobsPerCap South + 0.557 FoodWg South
                 - 0.0962 InvWg South + 10.6 InvRelFoodWg South
                 - 0.016 DispIncPerCap South - 0.00382 GDP South
                 + 1.15 CorpTaxes South - 0.0250 HPI South + 225 Vacancy% South


Predictor                 Coef   SE Coef      T      P      VIF
Constant                -76.36     17.72  -4.31  0.000
WGJob South            0.19916   0.04733   4.21  0.000   77.050
IncPerCap South         0.0988    0.1479   0.67  0.504  684.461
PovRate South           115.57     16.11   7.18  0.000    2.922
Unemployment South      219.68     46.51   4.72  0.000    3.644
JobsPerCap South         17.11     22.32   0.77  0.444    3.869
FoodWg South            0.5575    0.1198   4.65  0.000   54.471
InvWg South           -0.09623   0.01553  -6.20  0.000  111.469
InvRelFoodWg South      10.577     1.949   5.43  0.000   34.027
DispIncPerCap South    -0.0162    0.1651  -0.10  0.922  678.872
GDP South            -0.003819  0.001049  -3.64  0.000   26.847
CorpTaxes South         1.1494    0.4498   2.55  0.011   32.836
HPI South             -0.02502   0.02512  -1.00  0.320    6.360
Vacancy% South          224.68     76.19   2.95  0.003    1.557


S = 7.63856   R-Sq = 84.7%   R-Sq(adj) = 84.1%


Analysis of Variance

Source           DF        SS      MS       F      P
Regression       13  103803.5  7984.9  136.85  0.000
Residual Error  322   18787.9    58.3
Total                             335        122591.4




South Regression Analysis Step 2: : Low p-value variables from All Variable Model (9 variables) 


The regression equation is
MinWgInc South = - 66.2 + 0.259 WGJob South + 99.3 PovRate South
                 + 176 UnempRate South + 0.579 FoodWg South - 0.0948 InvWg South
                 + 10.5 InvRelFoodWg South - 0.00397 GDP South
                 + 1.16 CorpTaxes South + 237 Vacancy% South


Predictor                 Coef    SE Coef      T      P      VIF
Constant                -66.19      13.40  -4.94  0.000
WGJob South            0.25882    0.02903   8.91  0.000   28.893
PovRate South            99.30      10.34   9.60  0.000    1.200
UnempRate South         176.36      27.42   6.43  0.000    1.262
FoodWg South            0.5789     0.1145   5.06  0.000   49.522
InvWg South           -0.09484    0.01527  -6.21  0.000  107.328
InvRelFoodWg South      10.473      1.924   5.44  0.000   33.059
GDP South           -0.0039676  0.0009081  -4.37  0.000   20.028
CorpTaxes South         1.1587     0.3733   3.10  0.002   22.532
Vacancy% South          237.48      73.76   3.22  0.001    1.453


S = 7.65290   R-Sq = 84.4%   R-Sq(adj) = 84.0%


Analysis of Variance

Source           DF      SS     MS       F      P
Regression        9  103499  11500  196.35  0.000
Residual Error  326   19093     59
Total           335  122591


South Regression Analysis Step 3: Remove highest VIF value 

The regression equation is
MinWgInc South = 12.7 + 108 PovRate South + 170 UnempRate South
                 + 247 Vacancy% South + 0.202 WGJob South + 0.0778 FoodWg South
                 - 1.20 InvRelFoodWg South - 0.00333 GDP South
                 + 0.788 CorpTaxes South


Predictor                 Coef    SE Coef      T      P     VIF
Constant                12.664      4.514   2.81  0.005
PovRate South           107.52      10.83   9.93  0.000   1.180
UnempRate South         169.67      28.93   5.86  0.000   1.260
Vacancy% South          246.54      77.87   3.17  0.002   1.453
WGJob South            0.20212    0.02910   6.95  0.000  26.037
FoodWg South           0.07780    0.08573   0.91  0.365  24.918
InvRelFoodWg South     -1.2008     0.4359  -2.75  0.006   1.522
GDP South           -0.0033294  0.0009527  -3.49  0.001  19.771
CorpTaxes South         0.7882     0.3891   2.03  0.044  21.957


S = 8.08064   R-Sq = 82.6%   R-Sq(adj) = 82.2%


Analysis of Variance

Source           DF      SS     MS       F      P
Regression        8  101239  12655  193.81  0.000
Residual Error  327   21352     65
Total           335  122591


South Regression Analysis Steps 4-7: 4 regressions with difference combinations of 
high VIF variables (WgJob & FoodWg switched in and out; GDP & CorpTaxes switched in and out) 

South Corp taxes and Food Service Wages (79.7)

The regression equation is
MinWgInc South = - 4.95 + 114 PovRate South + 220 UnempRate South
                 + 303 Vacancy% South + 0.657 FoodWg South
                 - 0.731 CorpTaxes South


Predictor           Coef  SE Coef      T      P    VIF
Constant          -4.954    3.277  -1.51  0.132
PovRate South     113.70    11.18  10.17  0.000  1.103
UnempRate South   220.04    29.50   7.46  0.000  1.150
Vacancy% South    303.26    81.08   3.74  0.000  1.382
FoodWg South     0.65671  0.02326  28.23  0.000  1.610
CorpTaxes South  -0.7315   0.1034  -7.08  0.000  1.360


S = 8.62532   R-Sq = 80.0%   R-Sq(adj) = 79.7%


Analysis of Variance

Source           DF      SS     MS       F      P
Regression        5   98041  19608  263.56  0.000
Residual Error  330   24551     74
Total           335  122591


South GDP and Food Service Wages (79.1)


The regression equation is
MinWgInc South = - 3.38 + 110 PovRate South + 213 UnempRate South
                 + 262 Vacancy% South + 0.656 FoodWg South - 0.00172 GDP South


Predictor              Coef    SE Coef      T      P    VIF
Constant             -3.381      3.279  -1.03  0.303
PovRate South        109.96      11.33   9.71  0.000  1.105
UnempRate South      212.52      29.82   7.13  0.000  1.145
Vacancy% South       261.62      81.61   3.21  0.001  1.365
FoodWg South        0.65649    0.02394  27.42  0.000  1.662
GDP South        -0.0017184  0.0002701  -6.36  0.000  1.360


S = 8.73638   R-Sq = 79.5%   R-Sq(adj) = 79.1%


Analysis of Variance

Source           DF      SS     MS       F      P
Regression        5   97404  19481  255.24  0.000
Residual Error  330   25187     76
Total           335  122591


South GDP and WgJob (81.2)


The regression equation is
MinWgInc South = 7.98 + 105 PovRate South + 180 UnempRate South
                 + 323 Vacancy% South - 0.00137 GDP South + 0.213 WGJob South


Predictor              Coef    SE Coef      T      P    VIF
Constant              7.983      2.846   2.81  0.005
PovRate South        104.57      10.74   9.74  0.000  1.104
UnempRate South      180.31      28.14   6.41  0.000  1.133
Vacancy% South       322.91      76.29   4.23  0.000  1.326
GDP South        -0.0013685  0.0002504  -5.46  0.000  1.299
WGJob South        0.213109   0.007215  29.54  0.000  1.521


S = 8.28767   R-Sq = 81.5%   R-Sq(adj) = 81.2%


Analysis of Variance

Source           DF      SS     MS       F      P
Regression        5   99925  19985  290.96  0.000
Residual Error  330   22666     69
Total           335  122591


South Corp Taxes and WgJob (80.6)

The regression equation is
MinWgInc South = 8.22 + 107 PovRate South + 183 UnempRate South
                 + 344 Vacancy% South + 0.207 WGJob South
                 - 0.415 CorpTaxes South


Predictor            Coef   SE Coef      T      P    VIF
Constant            8.217     2.904   2.83  0.005
PovRate South      107.42     10.90   9.85  0.000  1.101
UnempRate South    182.80     28.63   6.38  0.000  1.135
Vacancy% South     343.83     78.52   4.38  0.000  1.359
WGJob South      0.207032  0.007096  29.18  0.000  1.424
CorpTaxes South  -0.41460   0.09698  -4.28  0.000  1.255


S = 8.42444   R-Sq = 80.9%   R-Sq(adj) = 80.6%


Analysis of Variance

Source           DF      SS     MS       F      P
Regression        5   99171  19834  279.47  0.000
Residual Error  330   23420     71
Total           335  122591



South Best Subsets: All Variables


Response is MinWgInc South
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                                        u u u u u u u u u u u u u
                       Mallows          t t t t t t t t t t t t t
Vars  R-Sq  R-Sq(adj)       Cp       S  h h h h h h h h h h h h h
   1  67.7       67.6    346.7  10.888                  X
   1  67.4       67.3    353.2  10.941  X
   2  76.3       76.1    168.5  9.3462  X   X
   2  75.4       75.3    186.5  9.5128      X           X
   3  79.5       79.3    103.3  8.7058    X X X
   3  79.3       79.1    106.2  8.7355      X X         X
   4  80.5       80.3     83.6  8.4968  X   X X           X
   4  80.4       80.2     85.4  8.5161      X X         X X
   5  81.5       81.2     64.5  8.2877  X   X X           X     X
   5  81.5       81.2     64.5  8.2882      X X   X     X X
   6  82.4       82.1     48.0  8.1000  X   X X     X     X X
   6  82.3       82.0     50.2  8.1244    X X X   X X X
   7  83.2       82.8     33.7  7.9320  X   X X   X X X   X
   7  83.1       82.8     34.8  7.9449    X X X   X X X   X
   8  84.0       83.6     18.9  7.7533  X   X X   X X X   X     X
   8  83.9       83.5     19.6  7.7617  X   X X   X X X   X X
   9  84.4       84.0     11.2  7.6529  X   X X   X X X   X X   X
   9  84.2       83.8     15.4  7.7012  X   X X   X X X X X     X
  10  84.6       84.1     10.5  7.6324  X X X X   X X X   X X   X
  10  84.5       84.1     11.1  7.6395  X   X X   X X X X X X   X
  11  84.6       84.1     10.6  7.6219  X X X X   X X X   X X X X
  11  84.6       84.1     10.9  7.6257  X   X X   X X X X X X X X
  12  84.7       84.1     12.0  7.6268  X X X X X X X X   X X X X
  12  84.7       84.1     12.4  7.6320  X   X X X X X X X X X X X
  13  84.7       84.1     14.0  7.6386  X X X X X X X X X X X X X

South Best Subsets
South Regression Analysis: Best Subsets 3 variable model 

The regression equation is
MinWgInc South = 12.4 + 0.222 IncPerCap South + 111 PovRate South
                 + 272 UnempRate South


Predictor            Coef   SE Coef      T      P    VIF
Constant           12.415     2.911   4.26  0.000
IncPerCap South  0.221892  0.006513  34.07  0.000  1.022
PovRate South      110.84     11.27   9.83  0.000  1.102
UnempRate South    271.84     29.22   9.30  0.000  1.107


S = 8.70582   R-Sq = 79.5%   R-Sq(adj) = 79.3%


Analysis of Variance

Source           DF      SS     MS       F      P
Regression        3   97429  32476  428.50  0.000
Residual Error  332   25163     76
Total           335  122591


West Regression Analysis: All Variables


The regression equation is
MinWgInc West = 124 - 0.0356 WGJob West + 0.330 IncPerCap West
                - 52.5 PovRate West + 226 UnempRate West - 192 JobsPerCap West
                + 0.157 FoodWg West + 0.0485 InvWg West - 2.54 InvRelFoodWg West
                - 0.221 DispIncPerCap West - 0.00285 GDP West
                + 0.268 CorpTaxes West + 0.0701 HPI West - 218 Vacancy% West


Predictor                 Coef    SE Coef      T      P      VIF
Constant                123.90      25.18   4.92  0.000
WGJob West            -0.03559    0.04802  -0.74  0.459   39.744
IncPerCap West          0.3302     0.2051   1.61  0.109  659.977
PovRate West            -52.53      24.24  -2.17  0.031    1.957
UnempRate West          226.26      57.82   3.91  0.000    2.717
JobsPerCap West        -191.85      43.36  -4.42  0.000    6.463
FoodWg West             0.1572     0.1116   1.41  0.160   33.856
InvWg West             0.04849    0.01623   2.99  0.003   64.555
InvRelFoodWg West       -2.539      1.848  -1.37  0.171   23.393
DispIncPerCap West     -0.2211     0.2063  -1.07  0.285  547.506
GDP West            -0.0028466  0.0006707  -4.24  0.000   14.490
CorpTaxes West          0.2680     0.2128   1.26  0.209   13.376
HPI West               0.07007    0.01994   3.51  0.001    4.284
Vacancy% West          -217.89      97.67  -2.23  0.027    1.361



S = 10.1661   R-Sq = 83.8%   R-Sq(adj) = 83.0%


Analysis of Variance

Source           DF      SS     MS       F      P
Regression       13  138249  10635  102.90  0.000
Residual Error  259   26767    103
Total           272  165017

West Regression Analysis Step 2: 7 low p-value variables

The Regression equation is
MinWgInc West = 12.4 - 18.7 PovRate West + 438 UnempRate West
                + 20.3 JobsPerCap West + 0.0617 InvWg West - 0.00244 GDP West
                + 0.128 HPI West + 11 Vacancy% West



Predictor              Coef    SE Coef      T      P    VIF
Constant              12.41      18.62   0.67  0.506
PovRate West         -18.75      27.18  -0.69  0.491  1.779
UnempRate West       437.66      54.82   7.98  0.000  1.766
JobsPerCap West       20.28      32.58   0.62  0.534  2.639
InvWg West         0.061693   0.005185  11.90  0.000  4.762
GDP West         -0.0024399  0.0003891  -6.27  0.000  3.526
HPI West            0.12759    0.01635   7.80  0.000  2.083
Vacancy% West          11.2      108.6   0.10  0.918  1.217


S = 11.9557   R-Sq = 77.0%   R-Sq(adj) = 76.4%


Analysis of Variance

Source           DF      SS     MS       F      P
Regression        7  127138  18163  127.07  0.000
Residual Error  265   37879    143
Total           272  165017





West Regression Analysis: Step 3: Low p-values

The regression equation is
MinWgInc West = 20.5 + 414 UnempRate West + 0.0637 InvWg West - 0.00261 GDP West
                + 0.123 HPI West


Predictor             Coef    SE Coef      T      P    VIF
Constant            20.538      3.587   5.73  0.000
UnempRate West      414.28      44.26   9.36  0.000  1.154
InvWg West        0.063717   0.004736  13.45  0.000  3.981
GDP West        -0.0026078  0.0003530  -7.39  0.000  2.909
HPI West           0.12341    0.01603   7.70  0.000  2.006


S = 11.9422   R-Sq = 76.8%   R-Sq(adj) = 76.5%


Analysis of Variance

Source           DF      SS     MS       F      P
Regression        4  126795  31699  222.27  0.000
Residual Error  268   38221    143
Total           272  165017

West Regression Best Subsets


West Best Subsets 

Response is MinWgInc West
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                                        W W W W W W W W W W W W W
                                        e e e e e e e e e e e e e
                       Mallows          s s s s s s s s s s s s s
Vars  R-Sq  R-Sq(adj)       Cp       S  t t t t t t t t t t t t t
   1  73.8       73.7    150.0  12.640  X
   1  70.1       70.0    208.7  13.497                  X
   2  76.7       76.5    105.5  11.940          X       X
   2  76.5       76.4    107.5  11.973    X     X
   3  78.6       78.4     76.0  11.447          X X     X
   3  78.6       78.4     76.7  11.458    X     X X
   4  80.9       80.6     41.7  10.840  X       X   X     X
   4  80.5       80.2     47.7  10.947        X   X   X       X
   5  81.8       81.5     29.1  10.596        X   X X     X   X
   5  81.7       81.4     30.7  10.626          X   X X X X
   6  82.4       82.0     22.3  10.454        X X X X     X   X
   6  82.4       82.0     22.6  10.461    X   X X   X X   X
   7  83.0       82.5     14.8  10.297    X   X X   X X   X   X
   7  82.9       82.5     15.6  10.311        X X   X X X X   X
   8  83.3       82.8     11.9  10.221    X   X X   X X   X   X X
   8  83.2       82.7     12.9  10.241    X   X X X X     X   X X
   9  83.5       83.0     10.1  10.168    X X X X   X X   X   X X
   9  83.5       82.9     10.8  10.182    X X X X X X     X   X X
  10  83.6       83.0     10.9  10.163    X X X X X X X   X   X X
  10  83.6       83.0     10.9  10.164    X X X X   X X   X X X X
  11  83.7       83.0     11.5  10.156    X X X X X X X   X X X X
  11  83.7       83.0     11.9  10.164    X X X X X X X X X   X X
  12  83.7       83.0     12.5  10.157    X X X X X X X X X X X X
  12  83.7       83.0     13.1  10.169  X X X X X X X X   X X X X
  13  83.8       83.0     14.0  10.166  X X X X X X X X X X X X X

West Best Subsets Step 1: 2 Variable Model (a)

The regression equation is
MinWgInc West = 117 - 188 JobsPerCap West + 0.331 DispIncPerCap West


Predictor              Coef  SE Coef      T      P    VIF
Constant            117.150    9.532  12.29  0.000
JobsPerCap West     -188.21    21.55  -8.73  0.000  1.158
DispIncPerCap West  0.33093  0.01115  29.69  0.000  1.158


S = 11.9404   R-Sq = 76.7%   R-Sq(adj) = 76.5%


Analysis of Variance

Source           DF      SS     MS       F      P
Regression        2  126522  63261  443.71  0.000
Residual Error  270   38495    143
Total           272  165017

West Best Subsets Step 2: 2 Variable Model (b)



The regression equation is
MinWgInc West = 124 + 0.303 IncPerCap West - 207 JobsPerCap West


Predictor           Coef  SE Coef      T      P    VIF
Constant         123.575    9.583  12.90  0.000
IncPerCap West   0.30267  0.01023  29.59  0.000  1.184
JobsPerCap West  -206.77    21.86  -9.46  0.000  1.184


S = 11.9730   R-Sq = 76.5%   R-Sq(adj) = 76.4%


Analysis of Variance

Source           DF      SS     MS       F      P
Regression        2  126311  63156  440.56  0.000
Residual Error  270   38705    143
Total           272  165017



Appendix B: Regional Correlations
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Appendix C : Cluster Analysis
Cluster Analysis of Observations: WGJob US, IncPerCap US, PovRate US, ... 

Pearson Distance, Ward Linkage
Amalgamation Steps
                                                           Number
                                                          of obs.
      Number of  Similarity  Distance  Clusters      New   in new
Step   clusters       level     level   joined   cluster  cluster
   1         49      93.351    0.6403  24    48       24        2
   2         48      92.680    0.7049   6    47        6        2
   3         47      91.603    0.8086  36    44       36        2
   4         46      91.288    0.8389  19    25       19        2
   5         45      91.250    0.8426  17    36       17        3
   6         44      91.233    0.8442   1    40        1        2
   7         43      89.868    0.9756  14    35       14        2
   8         42      89.337    1.0268  38    39       38        2
   9         41      89.192    1.0408   6     8        6        3
  10         40      89.108    1.0489   1     4        1        3
  11         39      88.562    1.1014  15    27       15        2
  12         38      87.635    1.1907  10    33       10        2
  13         37      86.587    1.2916  16    49       16        2
  14         36      86.304    1.3189   2    11        2        2
  15         35      86.148    1.3339  14    37       14        3
  16         34      85.514    1.3949  38    43       38        3
  17         33      85.142    1.4307  23    45       23        2
  18         32      85.074    1.4374  20    46       20        2
  19         31      84.106    1.5305  18    31       18        2
  20         30      83.531    1.5859   5    13        5        2
  21         29      82.403    1.6945  17    26       17        4
  22         28      82.097    1.7240  15    41       15        3
  23         27      82.033    1.7302  23    29       23        3
  24         26      81.048    1.8251  10    22       10        3
  25         25      80.975    1.8320  23    50       23        4
  26         24      79.566    1.9678  21    30       21        2
  27         23      77.227    2.1930  17    19       17        6
  28         22      76.135    2.2981  12    14       12        4
  29         21      76.065    2.3049   7    32        7        2
  30         20      75.969    2.3141   9    28        9        2
  31         19      75.098    2.3980  15    34       15        4
  32         18      74.819    2.4249   6    20        6        5
  33         17      74.348    2.4702   1    10        1        6
  34         16      73.665    2.5359  18    42       18        3
  35         15      71.661    2.7289   3    12        3        5
  36         14      70.051    2.8840  16    23       16        6
  37         13      62.903    3.5723   2     6        2        7
  38         12      62.870    3.5755  18    24       18        5
  39         11      57.193    4.1222  16    38       16        9
  40         10      55.741    4.2620   5    21        5        4
  41          9      54.337    4.3972   1    18        1       11
  42          8      47.101    5.0940   3    17        3       11
  43          7      32.289    6.5203   2     5        2       11
  44          6      27.120    7.0182  15    16       15       13
  45          5      13.615    8.3186   3     9        3       13
  46          4     -13.302   10.9106   1     3        1       24
  47          3     -44.742   13.9382   2     7        2       13
  48          2     -87.686   18.0735   2    15        2       26
  49          1    -221.335   30.9435   1     2        1       50


Final Partition
Number of clusters: 5


                                      Average   Maximum
                             Within  distance  distance
             Number of  cluster sum      from      from
          observations   of squares  centroid  centroid
Cluster1            11       595818   180.532   565.077
Cluster2            11      1644002   347.247   617.373
Cluster3            13       268638   124.558   266.350
Cluster4             2        17091    92.441    92.441
Cluster5            13       784721   224.245   337.294


Cluster Centroids

                                                                      Grand
Variable         Cluster1  Cluster2  Cluster3  Cluster4  Cluster5  centroid
WGJob US           401.34    508.53   402.151    590.06    413.07    435.73
IncPerCap US       335.95    442.27   348.397    522.73    406.27    388.33
PovRate US           0.22      0.12     0.142      0.11      0.13      0.15
JobsPerCap US        0.41      0.47     0.435      0.46      0.50      0.45
FoodWg US          144.03    176.44   150.852    185.98    140.21    153.62
InvWg US          1177.72   1461.92   980.236   3348.32   1081.40   1250.68
InvRelFoodWg US      8.14      8.32     6.544     18.03      7.66      8.04
Vacancy% US          0.03      0.02     0.029      0.02      0.02      0.02


Distances Between Cluster Centroids

          Cluster1  Cluster2  Cluster3  Cluster4  Cluster5
Cluster1      0.00    323.44    198.00   2187.20    119.90
Cluster2    323.44      0.00    502.80   1889.92    395.62
Cluster3    198.00    502.80      0.00   2382.20    117.55
Cluster4   2187.20   1889.92   2382.20      0.00   2277.28
Cluster5    119.90    395.62    117.55   2277.28      0.00


Appendix D: Best Subsets & Regressions for Clusters
Results for: Best subsets Red no HPI

Response is MinWgInc US
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Mallows          U U U U U U U U U U U U U
Vars  R-Sq  R-Sq(adj)       Cp       S  S S S S S S S S S S S S S
   1  72.2       72.1     76.7  11.086                  X
   1  71.4       71.3     85.4  11.243    X
   2  74.2       74.0     56.4  10.695            X     X
   2  73.7       73.5     62.3  10.806                  X     X
   3  75.9       75.5     40.8  10.376  X   X               X
   3  75.5       75.2     44.2  10.444  X   X             X
   4  76.9       76.5     31.1  10.166  X   X     X         X
   4  76.8       76.4     32.3  10.191  X   X       X       X
   5  78.2       77.8     18.7  9.8945      X     X X   X   X
   5  78.1       77.7     19.7  9.9150      X       X X X   X
   6  78.9       78.3     13.5  9.7641    X X     X X   X   X
   6  78.8       78.3     14.1  9.7768      X     X X   X   X X
   7  79.7       79.0      7.2  9.6087  X X X       X   X   X X
   7  79.6       78.9      8.3  9.6334  X X X       X   X X   X
   8  79.9       79.2      6.2  9.5649  X X X     X X   X   X X
   8  79.9       79.1      6.9  9.5801  X X X       X X X   X X
   9  80.1       79.2      6.8  9.5564  X X X     X X   X   X X X
   9  80.0       79.2      7.1  9.5617  X X X       X X X   X X X
  10  80.1       79.2      8.2  9.5642  X X X   X X X   X   X X X
  10  80.1       79.2      8.4  9.5700  X X X     X X   X X X X X
  11  80.1       79.1     10.0  9.5829  X X X   X X X   X X X X X
  11  80.1       79.1     10.2  9.5857  X X X X X X X   X   X X X
  12  80.1       79.0     12.0  9.6042  X X X X X X X   X X X X X
  12  80.1       79.0     12.0  9.6046  X X X   X X X X X X X X X
  13  80.1       78.9     14.0  9.6261  X X X X X X X X X X X X X


Regression Analysis: Red no HPI - 4 variable model ( 76.5) - but two high VIFs)

The regression equation is
MinWgInc US = 13.5 + 0.183 WGJob US + 163 PovRate US + 0.224 FoodWg US
              - 1.42 CorpTaxes US


Predictor        Coef  SE Coef      T      P    VIF
Constant       13.501    4.022   3.36  0.001
WGJob US      0.18254  0.02465   7.41  0.000  7.825
PovRate US     162.91    25.65   6.35  0.000  1.307
FoodWg US     0.22410  0.06925   3.24  0.001  7.380
CorpTaxes US  -1.4204   0.1510  -9.41  0.000  1.539


S = 10.1662   R-Sq = 76.9%   R-Sq(adj) = 76.5%


76.576Analysis of Variance

Source           DF      SS     MS       F      P
Regression        4   77852  19463  188.32  0.000
Residual Error  226   23357    103
Total           230  101209


Regression Analysis: Red no HPI - 3 variable model ( 75.5) - no high VIFs - removed FoodWg (a high VIF variable)
 from the four variable model above)

(a high V
The regression equation is
MinWgInc US = 15.6 + 0.256 WGJob US + 164 PovRate US - 1.47 CorpTaxes US


Predictor         Coef   SE Coef      T      P    VIF
Constant        15.629     4.050   3.86  0.000
WGJob US      0.255938  0.009857  25.97  0.000  1.201
PovRate US      163.61     26.18   6.25  0.000  1.306
CorpTaxes US   -1.4707    0.1533  -9.59  0.000  1.522


S = 10.3761   R-Sq = 75.9%   R-Sq(adj) = 75.5%


Analysis of Variance

Source           DF      SS     MS       F      P
Regression        3   76770  25590  237.68  0.000
Residual Error  227   24440    108
Total           230  101209


Regression Analysis: Red no HPI - 3 variable model ( 70.9) - no high VIFs - removed WagePerJob (a high VIF variable)
 from the four variable model above)
The regression equation is
MinWgInc US = 17.2 + 159 PovRate US - 1.15 CorpTaxes US + 0.696 FoodWg US


Predictor        Coef  SE Coef      T      P    VIF
Constant       17.217    4.439   3.88  0.000
PovRate US     158.81    28.52   5.57  0.000  1.306
CorpTaxes US  -1.1497   0.1630  -7.06  0.000  1.449
FoodWg US     0.69594  0.03018  23.06  0.000  1.133


S = 11.3077   R-Sq = 71.3%   R-Sq(adj) = 70.9%


Analysis of Variance

Source           DF      SS     MS       F      P
Regression        3   72184  24061  188.18  0.000
Residual Error  227   29025    128
Total           230  101209


Results for: Best subsets Blue no HPI

Response is MinWgInc US
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Mallows          U U U U U U U U U U U U U
Vars  R-Sq  R-Sq(adj)       Cp       S  S S S S S S S S S S S S S
   1  71.2       71.1    189.9  10.370                  X
   1  68.8       68.7    226.8  10.780    X
   2  78.0       77.8     83.4  9.0792          X       X
   2  77.6       77.4     90.1  9.1655    X     X
   3  79.6       79.4     59.4  8.7523    X X X
   3  79.4       79.2     62.0  8.7872      X X         X
   4  80.9       80.6     40.9  8.4871    X X X           X
   4  80.8       80.5     42.4  8.5070    X     X         X   X
   5  82.2       81.8     22.7  8.2146    X X X           X   X
   5  81.8       81.5     28.6  8.2998    X X   X         X   X
   6  82.6       82.2     17.4  8.1245  X X X X           X   X
   6  82.6       82.2     17.5  8.1257    X X X X         X   X
   7  82.8       82.4     16.1  8.0909    X X X X       X X   X
   7  82.8       82.3     17.0  8.1040  X X X X         X X   X
   8  83.2       82.7     12.7  8.0252  X X X X     X X   X   X
   8  83.0       82.5     15.1  8.0605    X X X X       X X X X
   9  83.3       82.8     12.2  8.0034  X X X X   X X X   X   X
   9  83.3       82.7     13.5  8.0220  X X X X     X X X X   X
  10  83.5       82.8     12.2  7.9872    X X X X X X X   X X X
  10  83.4       82.8     12.3  7.9895  X X X X   X X X   X X X
  11  83.7       83.0     10.3  7.9435    X X X X X X X X X X X
  11  83.6       82.9     12.4  7.9760  X X X X   X X X X X X X
  12  83.7       83.0     12.1  7.9555    X X X X X X X X X X X X
  12  83.7       83.0     12.2  7.9574  X X X X X X X X X X X X
  13  83.7       82.9     14.0  7.9696  X X X X X X X X X X X X X


Regression Analysis: Blue no HPI - 3 variable model (79.4)

The regression equation is
MinWgInc US = 15.3 + 0.243 IncPerCap US + 82.2 PovRate US + 235 UUSmpRate US


Predictor         Coef   SE Coef      T      P    VIF
Constant        15.307     3.054   5.01  0.000
IncPerCap US  0.242862  0.008381  28.98  0.000  1.022
PovRate US       82.19     12.45   6.60  0.000  1.102
UUSmpRate US    234.97     30.35   7.74  0.000  1.081


S = 8.75231   R-Sq = 79.6%   R-Sq(adj) = 79.4%


Analysis of Variance

Source           DF      SS     MS       F      P
Regression        3   80444  26815  350.05  0.000
Residual Error  269   20606     77
Total           272  101051

Regression Analysis: Blue no HPI - 2 variable model (77.8)


The regression equation is
MinWgInc US = 99.1 - 138 JobsPerCap US + 0.299 DispIncPerCap US


Predictor             Coef   SE Coef      T      P    VIF
Constant            99.078     6.704  14.78  0.000
JobsPerCap US      -138.35     15.14  -9.14  0.000  1.064
DispIncPerCap US  0.298674  0.009674  30.88  0.000  1.064


S = 9.07922   R-Sq = 78.0%   R-Sq(adj) = 77.8%


Analysis of Variance

Source           DF      SS     MS       F      P
Regression        2   78794  39397  477.93  0.000
Residual Error  270   22257     82
Total           272  101051


Subsets: Purple no HPI

Response is MinWgInc US
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Mallows          U U U U U U U U U U U U U
Vars  R-Sq  R-Sq(adj)       Cp       S  S S S S S S S S S S S S S
   1  72.5       72.4    318.3  11.554                  X
   1  71.7       71.6    333.9  11.707    X
   2  78.0       77.9    201.9  10.343    X   X
   2  77.3       77.1    217.2  10.510        X         X
   3  81.7       81.5    124.6  9.4460    X   X               X
   3  81.0       80.8    140.3  9.6336        X         X     X
   4  82.9       82.7    100.8  9.1450    X   X         X     X
   4  82.6       82.3    108.3  9.2384    X   X           X   X
   5  84.3       84.1     73.0  8.7783    X   X X       X X
   5  84.1       83.8     78.1  8.8448    X   X X       X     X
   6  86.1       85.8     37.3  8.2831    X   X X       X X   X
   6  85.9       85.6     41.7  8.3455    X   X X       X   X X
   7  86.8       86.4     25.4  8.1019    X   X X X     X X   X
   7  86.4       86.0     34.2  8.2275    X   X X     X X X   X
   8  87.1       86.7     20.3  8.0143    X   X X X     X X X X
   8  86.9       86.5     25.5  8.0910  X X   X X X     X X   X
   9  87.3       86.9     17.3  7.9568  X X   X X X     X X X X
   9  87.2       86.8     20.1  7.9984    X   X X X X X X X   X
  10  87.4       86.9     17.5  7.9451  X X   X X X X   X X X X
  10  87.4       86.9     17.7  7.9482  X X   X X X     X X X X X
  11  87.7       87.2     13.7  7.8739  X X   X X X X X X X X X
  11  87.5       87.0     16.7  7.9198    X   X X X X X X X X X X
  12  87.8       87.3     12.8  7.8463  X X   X X X X X X X X X X
  12  87.7       87.2     15.0  7.8784  X X X X X X X X X X X X
  13  87.9       87.3     14.0  7.8488  X X X X X X X X X X X X X


Regression Purple no HPI 2 variable model (77.9)

The regression equation is
MinWgInc US = 16.8 + 0.274 IncPerCap US + 325 UUSmpRate US


Predictor         Coef   SE Coef      T      P    VIF
Constant        16.833     3.114   5.41  0.000
IncPerCap US  0.274300  0.009786  28.03  0.000  1.023
UnemppRate US    325.42     37.05   8.78  0.000  1.023


S = 10.3435   R-Sq = 78.0%   R-Sq(adj) = 77.9%


Analysis of Variance

Source           DF      SS     MS       F      P
Regression        2  102568  51284  479.34  0.000
Residual Error  270   28887    107
Total           272  131454

Regression Purple no HPI in Cluster Model 3 variable model (81.5)


The regression equation is
MinWgInc US = 13.9 + 0.196 IncPerCap US + 406 UUSmpRate US + 0.117 HPI US


Predictor        Coef  SE Coef      T      P    VIF
Constant       13.928    2.871   4.85  0.000
IncPerCap US  0.19561  0.01389  14.08  0.000  2.472
UnempRate US   406.12    35.55  11.42  0.000  1.130
HPI US        0.11689  0.01580   7.40  0.000  2.437


S = 9.44601   R-Sq = 81.7%   R-Sq(adj) = 81.5%


Analysis of Variance

Source           DF      SS     MS       F      P
Regression        3  107452  35817  401.42  0.000
Residual Error  269   24002     89
Total           272  131454


Best Subsets for: Green no HPI

Response is MinWgInc Green
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Mallows          U U U U U U U U U U U U U
Vars  R-Sq  R-Sq(adj)       Cp       S  S S S S S S S S S S S S S
   1  79.7       79.6    100.9  11.386            X
   1  74.4       74.3    185.9  12.778  X
   2  82.1       81.9     63.9  10.711        X   X
   2  82.0       81.9     64.7  10.727            X         X
   3  83.5       83.3     42.4  10.290        X   X   X
   3  83.5       83.3     43.0  10.300        X   X X
   4  84.6       84.4     26.9  9.9667    X       X X   X
   4  84.5       84.3     28.3  9.9945  X X       X     X
   5  85.2       84.9     19.0  9.7869  X X       X X   X
   5  85.2       84.9     20.0  9.8066  X X       X   X X
   6  85.7       85.3     14.2  9.6674    X       X X   X X X
   6  85.5       85.2     16.1  9.7063    X       X   X X X X
   7  86.2       85.7      8.0  9.5157  X X       X X   X X X
   7  86.1       85.7      9.2  9.5419  X X       X   X X X X
   8  86.4       85.9      6.9  9.4713  X X X     X X   X X X
   8  86.3       85.8      7.4  9.4816  X X     X X X   X X X
   9  86.5       85.9      6.9  9.4493  X X X   X X X   X X X
   9  86.4       85.8      8.4  9.4823  X X     X X X   X X X X
  10  86.5       85.9      8.2  9.4562  X X X   X X X   X X X X
  10  86.5       85.9      8.7  9.4663  X X X   X X X X X X X
  11  86.5       85.9     10.0  9.4729  X X X   X X X X X X X X
  11  86.5       85.9     10.2  9.4768  X X X   X X X   X X X X X
  12  86.5       85.8     12.0  9.4941  X X X   X X X X X X X X X
  12  86.5       85.8     12.0  9.4946  X X X X X X X X X X X X
  13  86.5       85.7     14.0  9.5159  X X X X X X X X X X X X X


Regression Analysis: Green no HPI (2 Variable): (81.9)

The regression equation is
MinWgInc Green = - 10.3 + 219 UnempRate US + 0.817 FoodWg US


Predictor        Coef  SE Coef      T      P    VIF
Constant      -10.325    4.165  -2.48  0.014
UnempRate US   219.34    39.52   5.55  0.000  1.001
FoodWg US     0.81666  0.02581  31.64  0.000  1.001


S = 10.7108   R-Sq = 82.1%   R-Sq(adj) = 81.9%


Analysis of Variance

Source           DF      SS     MS       F      P
Regression        2  119889  59945  522.53  0.000
Residual Error  228   26156    115
Total           230  146046


Bestsubsets Results for: Yellow no HPI

Response is MinWgInc Yellow
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Mallows          U U U U U U U U U U U U U
Vars  R-Sq  R-Sq(adj)       Cp       S  S S S S S S S S S S S S S
   1  95.0       94.9     15.1  6.2729                  X
   1  94.9       94.8     16.4  6.3457    X
   2  95.4       95.2     12.5  6.0681            X         X
   2  95.3       95.1     13.5  6.1338              X   X
   3  96.2       95.9      6.8  5.6371          X X         X
   3  96.1       95.8      7.4  5.6811            X     X   X
   4  96.5       96.1      5.5  5.4782          X X         X X
   4  96.5       96.1      5.7  5.4934    X     X X         X
   5  96.8       96.4      3.7  5.2628  X X     X X         X
   5  96.7       96.2      5.0  5.3691  X X     X X       X
   6  96.9       96.4      4.8  5.2707  X X     X X         X X
   6  96.9       96.4      4.8  5.2716  X X     X X   X     X
   7  97.0       96.4      5.7  5.2598  X X   X X X         X X
   7  97.0       96.4      6.0  5.2804  X X     X X   X     X   X
   8  97.1       96.4      6.7  5.2496  X X   X X X         X X X
   8  97.1       96.4      6.9  5.2639  X X     X X X X     X   X
   9  97.2       96.5      7.3  5.2096  X X     X X X X     X X X
   9  97.2       96.4      7.9  5.2582  X X X   X X X X     X X
  10  97.4       96.5      8.1  5.1814  X X X   X X X X     X X X
  10  97.3       96.5      8.5  5.2193  X   X   X X X X X   X X X
  11  97.4       96.4     10.0  5.2633  X X X   X X X X   X X X X
  11  97.4       96.4     10.1  5.2652  X X X   X X X X X   X X X
  12  97.4       96.3     12.0  5.3515  X X X   X X X X X X X X X
  12  97.4       96.3     12.0  5.3528  X X X X X X X X   X X X X
  13  97.4       96.1     14.0  5.4434  X X X X X X X X X X X X X


Regression Analysis: Yellow no HPI - One Variable - 94.9

The regression equation is
MinWgInc Yellow = 11.2 + 0.327 DispIncPerCap US


Predictor            Coef  SE Coef      T      P    VIF
Constant           11.226    3.908   2.87  0.006
DispIncPerCap US  0.32698  0.01186  27.58  0.000  1.000


S = 6.27288   R-Sq = 95.0%   R-Sq(adj) = 94.9%


Analysis of Variance

Source          DF     SS     MS       F      P
Regression       1  29923  29923  760.45  0.000
Residual Error  40   1574     39
Total           41  31497



Results for: Yellow no HPI

Regression Analysis: MinWgInc Yellow versus DispIncPerCap US, InvWg US 

The regression equation is
MinWgInc Yellow = 17.2 + 0.274 DispIncPerCap US + 0.00515 InvWg US


Predictor             Coef   SE Coef     T      P    VIF
Constant            17.175     5.205  3.30  0.002
DispIncPerCap US   0.27369   0.03371  8.12  0.000  8.455
InvWg US          0.005153  0.003061  1.68  0.100  8.455


S = 6.13384   R-Sq = 95.3%   R-Sq(adj) = 95.1%


Analysis of Variance

Source          DF     SS     MS       F      P
Regression       2  30030  15015  399.08  0.000
Residual Error  39   1467     38
Total           41  3149
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