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1. Introduction

The availability of labor in a specific geographic region is an issue of great concern to Iowa’s businesses and industry.  In recent years, Iowa has had relatively low unemployment rates, further magnifying the need for precise employment analyses.  Accurate estimation of the overall pool of potential workers, defined as the Weighted Labor Force (WLF), is a crucial step in enticing new businesses to locate to a community.  A vibrant supply of well-trained and highly educated employees is also a key component to retaining and expanding existing businesses (Laborshed Survey and Analysis, Keokuk, 2000).  For example, before a large retail company (Target) built a multi-state distribution center in Cedar Falls, Iowa, it needed to feel confident that the surrounding region (Cedar Valley laborshed) could supply the necessary labor.  

The state of Iowa has many moderate to small sized population centers or laborsheds, which are defined as the surrounding regions from which a local community (nodal region) draws its workers.  The fundamental goal of any laborshed analysis is to estimate the potential availability of workers and determine how well the surrounding geographical areas are able to provide a stable supply of workers to the central laborshed node.   In particular, the University of Northern Iowa’s Institute for Decision Making (IDM) is interested in estimating the attraction of workers from zip codes in, for example, the Cedar Valley laborshed to the nodal cities of Waterloo/Cedar Falls (see Figure 1).  

FIGURE 1 ABOUT HERE

IDM is the community economic development component within the College of Business Administration’s External Services Division.  Created in 1987, IDM now has a client base of over 400 organizations ranging from chambers of commerce, local economic development corporations to multi-community development organizations.  Working with these organizations, IDM provides hands-on technical assistance to meet primarily the changing community and economic development needs of Iowa’s rural and urban communities.   Its core services include community-wide strategic planning, short-term economic development planning, community marketing, organizational development and assistance, target industry analysis and applied research.

This research supports the core services of IDM by estimating the availability of workers in Iowa and, as an example, in the Cedar Valley laborshed (see Figure 1).  A survey of 6,405 currently employed residents in the state of Iowa recorded employment demographics such as employment status, age, gender, education level and miles driven to work.  Of particular interest is the ordinal variable that rates a person’s desire to change employment on a 1-4 scale (1=very likely to change; 4=very unlikely to change).   This survey information will be used to adjust the total number of 18-65 year old individuals (Total Adjusted Labor Force or TALF) in a particular laborshed down to the number of employed individuals who have reasonable potential to change jobs.  
Furthermore, the zip code for each surveyed individual’s place of work and place of residence can be coded as either “rural” or “urban.”  Rural-Urban Commuting Area Codes (RUCAS) were developed by the Washington, Wyoming, Alaska, Montana & Idaho (WWAMI) Rural Health Research Center and are primarily used by the Federal government in its monitoring and supporting the provision of appropriate emergency medical services in rural areas. (http://www.fammed.washington.edu/wwamirhrc/rucas/rucas.html).  Under the Zip Code-Based RUCAS, each zip code can be classified into one of ten geographic categories ranging from a zip code which is “urban core” to “isolated small rural” (see Appendix A).  For this project, zip codes that are coded at least weakly tied to urban core (values 1-3 from the table in Appendix A) are designated as urban zip codes; remaining zip codes (values 4-10 in Appendix A) are designated as rural.  


One goal of this project is to determine which factors influence a person’s desire to change jobs using the 6,405 surveyed currently employed individuals in Iowa.  Additionally, we divide the 6,405 into 1,902 individuals who live in an urban area and work in an urban area (urban/urban) and compare how the factors affecting a person’s desire to change jobs differs from the overall results.  We explore the 3,955 individuals who live and work in a rural area (rural/rural) to the overall results.  Next, we compare three large laborsheds’ (Cedar Valley, Des Moines, Iowa City) WLF estimates using the overall results and the urban/urban results.  Lastly, we compare three small laborsheds’ (Algona, Cresco, Harlan) WLF estimates using the overall results and the rural/rural results.  

The format of the paper is as follows.  In section 2, we describe the surveyed data collected for this laborshed analysis, while section 3 briefly illustrates the polytomous response logistic regression model used to estimate the WLF using the surveyed data.  We provide the logistic regression results in section 4, including the comparison using only rural/rural data (to the overall dataset) and the comparison using only urban/urban data (to the overall dataset).  In section 5 we product the WLF estimates using the overall model for six laborsheds (three large and three small).  We compare the WLF totals using the results from the urban/urban logistic regressions for the three large laborsheds to the overall results; we compare the results from the rural/rural logistic regressions for the three small laborsheds to the overall results.  Finally, section 6 provides recommendations and concluding comments.

2. Data 

A random sample of 6,405 employed Iowa residents, ages 18 to 64, was conducted by Essman Marketing Research in Des Moines and Heartland Communications Group of Ft. Dodge.  Details on the design and implementation can be found in the Laborshed Survey and Analysis (2000, p. 2).  Variables collected on all 6405 employed individuals include gender, age, education level, current salary, miles willing to travel to work, place of residence and their desire to change employment.

All surveyed employed respondents were asked about their likelihood to change employment: (1=Very likely, 2=Somewhat likely, 3=Somewhat unlikely and 4=Very unlikely).  This variable became the dependent variable in the subsequent polytomous response logistic regression models in section 3.
 Table 1 shows the counts of the willingness to change variable broken down by where they live and work.
TABLE 1 ABOUT HERE

Table 2 supplies summary statistics for the variables used in the analysis broken down by where they live and work.  Thirty nine percent of the 6405 sampled individuals are female.  The average (mean) age for those surveyed is 42.2 years old; the average willingness to change is 2.99.  Education is an ordinal variable using a 1 to 11 scale (see Table 3) where bigger values refer to more highly educated individuals.  The average education level for all 6405 employed people surveyed is 5.53; their average distance that they are willing to travel to work is 16.1 miles.  The average hourly wage for those surveyed is $15.60.

TABLES 2 AND 3 ABOUT HERE

3. Logistic Regression with Polytomous Response
An appropriate statistical model to estimate the available work force given certain covariates such as age, potential salary, distance willing to travel, etc. is a logistic regression with polytomous response.  In the sequel, we outline the procedure.  We work with the person’s decision to change employment (1=Very likely, 2=Somewhat likely, 3=Somewhat unlikely and 4=Very unlikely), and model the theoretical probabilities of each (
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Given a set of covariates such as those outlined in section 2, we can model these theoretical probabilities (
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) with logistic regression models.  Note that having four levels (polytomous response) of the ordinal dependent variable (the person’s decision to change employment) requires us to choose a baseline level; we choose
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 such as age, gender, wage, distance willing to travel and education level for each sampled person, the logistic regression with polytomous response model is (McCullagh and Nelder, 1989)
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where 
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 are vectors of model parameters for employed individuals.  The model (1) can be fit using SAS or through Bayesian methods, using the software BUGS (Gilks, Thomas and Speigelhalter, 1994).  The resulting vectors of parameter estimates,
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4.  Logistic Regression Results


For the Iowa laborshed data, we fit the polytomous response logistic regression models using the overall dataset and then subsequently each of the four live/work groups.  Using all 6405 employed individuals, we are interested in the following theoretical probabilities 
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In comparing 
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The model (2) fits well (Partial Deviance = 98.9, p-value = 0.0001).  Table 4 displays the parameter estimates and associated observed significance levels.
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Inspecting the parameter estimates, travel distance and salary are strongly significant.

The model for comparing 
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The model (3) fits well (Partial Deviance = 658.9, p-value = 0.0001).  Table 5 displays the parameter estimates and associated observed significance levels.  
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As before, both travel distance and salary are strongly statistically significant.

In comparing 
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The model (4) fits well (Partial Deviance = 962.6, p-value = 0.0001).  Table 6 displays the parameter estimates and associated observed significance.
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Interpreting the 
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model output from Table 6, age, travel distance and salary are all strongly significant.  Since age is positive, as one ages, 
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, i.e., as one ages, he/she is less likely to change jobs  (comparing very likely to very unlikely respondents).  Gender is marginally significant and positive (Female=1), meaning that females are more likely to be a 4 rather than a 1; i.e., females are less likely to change.

Examining the results in Tables 4-6 for all three overall logistic regression models, (2), (3) and (4), for the employed individuals, education was not a significant factor, i.e., education level is not a reason that differentiates a person’s willingness to change jobs.  However, salary was positively significant for each of the three employed models.  As one’s current salary increases,
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), he/she becomes less likely to change employment.  Travel distance was significant and negative across all three models.  As miles willing to travel increases,
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Analogous logistic regression models were separately built after splitting the 6405 employed individuals sampled into each of the four live/work classifications (urban/urban, urban/rural, rural/urban and rural/rural).  Table 7 is a summary of the parameter estimates for the respective comparisons.  The exact parameter estimates can be found in Appendix B.  
TABLE 7 ABOUT HERE


Miles Traveled and Current Salary are major factors in most all of the live/work groups from Table 7 in explaining why the sampled Iowans are willing (or not) to change employment. Only in the 
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 group and the Urban/Rural and Rural/Urban groups were salary and miles traveled not strongly significant.   The interpretation of the parameter estimates for salary and miles traveled do not change from the overall results using all 6405 individuals (see above).  

No factors other than salary and miles traveled were significant at the 0.05 level in the 
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 group, age was negative and moderately significant in the rural/rural and urban/rural live/work groups.  Thus for individuals who work rurally (and live either urban or rural), older people were more likely to change jobs.  Gender was significant and negative in the 
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 rural/rural group; females were more likely to change jobs than males.  
Additional factors (in addition to miles traveled and current salary) appear in the 
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 comparisons in Table 6.  Age is positive and strongly significant in the urban/urban and rural/rural groups.  Younger individuals in these groups are more likely to change jobs.  Education is mildly significant in the rural/urban group; better educated people are more likely to change.  Also, gender was significant and positive in two of the live/work groups, meaning females are less likely to change employment. 
5. Prediction of the Weighted Labor Force 

The weighted labor force (WLF) is a measurement of the potential total available labor pool in a laborshed.  A laborshed is the geographic area from which an employment center draws its employees.  Laborsheds were determined by using data provided by local employers that list the zip codes in which their employees reside. To ensure that the random household laborshed surveys were representative of the actual labor force, the laborshed was divided into three zones that reflect the contribution of the individual zip codes to the overall labor force.  For example within the Cedar Valley laborshed (see Figure 1), Zone 1 is the Cedar Falls and Waterloo zip codes; the employment node of the laborshed.  Zone 2 consists of zip codes that supply significant amounts of labor to Zone 1 and tend to be the zip codes most closely surrounding the nodal city or cities.  Zone 3 consists of the remaining zip codes, which typically are found in the periphery of the laborshed.  See Appendix D-1a or D-1b for the individual assignment of zip codes in the Cedar Valley laborshed to Zones 1, 2 or 3.

To arrive at the WLF for a particular zip code, one first needs to estimate the total number of individuals (ages 18-64) in the geographic region.  Using population estimates and workforce participation estimates, Iowa Workforce Development estimates the total adjusted labor force, TALF, in a laborshed (adjusted to account for only 18-64 year old individuals).  However, not all of these individuals in the TALF are willing to change employment.  
Laborshed level covariates (in contrast to the individual level covariates collected from the survey) are needed to calculate the WLF using both genders and for each employment status group in a particular laborshed.  We use the actual distance from each zip code to the nodal city in each zone.  The Iowa survey dataset is used to determine average ages and education levels for each employment status group which are aggregated to represent values at the laborshed level.  The average hourly wage for each laborshed is estimated from the Iowa Department of Economic Development.  


Given a set of laborshed level covariates, the estimates of the percentage of employed people who are very likely (
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).   Then, the contribution to the WLF can be estimated for each zip code in each zone in the laborshed from only those individuals estimated to be likely or somewhat likely to change employment via WLF = TALF 
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 in the calculation due to the negligible distance.  Finally the WLF for the laborshed is calculated by adding all of the WLFs for each zip code in each zone.

We choose three small laborsheds (Algona, Cresco and Harlan) to estimate the WLF using both the overall logistic regression results and then using only the rural/rural logistic regression results.  The findings are presented in Table 8.  In all three cases, the rural/rural model produced a higher WLF than the model using the overall logistic regression results; the largest increase being 6.9%.  Exact WLF estimates by geographic region in each laborshed are provided in Appendix C for the overall and the rural/rural models.

TABLE 8 ABOUT HERE


We examine three large laborsheds (Cedar Valley, Des Moines, Iowa City) to estimate the WLF using both the overall logistic regression results and then using only the urban/urban logistic regression results.  The findings are presented in Table 9.  Exact WLF estimates by geographic region in each laborshed are provided in Appendix D for the overall and the urban/urban models.  In all three cases, the urban/urban results produced a higher WLF, compared to the model using the overall logistic regression results, with the smallest increase being 5.6%.  In particular, the zip codes in Zone 2 have the highest gains (13.4% to 17.6%).  The results for the zip codes in the nodal region (Zone 1) demonstrated small to moderate sized gains (3.4% to 9.3%).  The zip codes in Zone 3 produced very different results across the three laborsheds; Des Moines lost 65% of the WLF from Zone 3 in the urban/urban model.  However, small absolute counts in Zone 3 (3491 being the largest) make this result less noteworthy.

TABLE 9 ABOUT HERE
6. Recommendations and Conclusions
We have shown a polytomous response logistic regression model to be a useful statistical tool in identifying current salary and miles willing to travel as most influencing a person’s desire to change employment.  Other variables, gender, age and education level, are only occasionally important in the overall and the four separate live/work groups.  We recommend that the educational scale in Table 3 be adopted as a standard ordinal scale for future surveys. We have demonstrated the flexibility of the logistic regression model to predict the number of potential workers available at the zip code level (areal prediciton) in a particular laborshed.  
Comparisons for three large laborsheds using logistic regression models produced from individuals working and living in an urban environment versus the entire sample show a dramatic increase in the WLF predictions even when there are only subtle changes in the significant variables in the logistic regressions (comparing urban/urban versus overall in Table 7). We recommend that each surveyed individual be coded as living and working urban or rural in the sample and that future analyses use the urban/urban results for large laborsheds (as opposed to the overall results).  

Comparisons for three small laborsheds using logistic regression models produced from individuals working and living in a rural environment versus the entire sample show a slight increase in the WLF predictions.  Given the little difference existing between the rural/rural WLF and the overall WLF estimates for small laborsheds, we recommend continued use of the overall logistic regression model for the smaller laborsheds.
7. Acknowledgements

The work of the authors has been supported, in part, by the Institute for Decision Making.  The authors thank, in particular, Andrew Conrad, James Hoelscher and Randy Pilkington from IDM.

8. References

Gilks, W.R., Thomas, A. and D.J. Speigelhalter.  (1994).  A Language and Program for Complex Bayesian Modelling.  Statistician.  43,  pp. 169-178.


McCullagh, P. and J.A. Nelder.  (1989).  Generalized Linear Models.  Chapman and Hall, New York.


1999 Laborshed Survey and Analysis, Keokuk, Iowa.  (2000).  The Institute for Decision Making.

Figure 1: Cedar Valley Laborshed
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Table 1: Counts of 6504 Iowa residents by where they live and work compared with their and willingness to change employment (1=Very likely to change employment, 2=Somewhat likely, 3=Somewhat unlikely and 4=Very unlikely).



    Willingness to Change Employment

	Live/Work
	1
	2
	3
	4
	Total

	Urban/Urban
	219
	433
	415
	835
	1902

	Urban/Rural
	14
	25
	25
	59
	123

	Rural/Urban
	47
	91
	85
	202
	425

	Rural/Rural
	454
	946
	774
	1781
	3955


Table 3: Ordinal Educational Scale

1= Less than 9th grade

2= Some high school, no diploma

3= High School (including GED)

4= Some Education Beyond High School

5= Associate Degree, Trade Certification, Vocational Training- NOT complete 

6= Trade Certification or Vocational Training -Completed

7= Associate Degree- Completed

8= Undergraduate Degree- Not Completed

9= Undergraduate Degree- Completed

10= Post-graduate Degree- Not Completed

11= Post-graduate Degree- Completed
Table 2: Summary statistics for the 6405 employed individuals in Iowa by where they live and work.

	Gender
	Urban/Urban
	Urban/Rural
	Rural/Urban
	Rural/Rural
	Total

	Male
	772
	54
	178
	1507
	2511

	Female
	1130
	69
	247
	2448
	3894


	Age
	Urban/Urban
	Urban/Rural
	Rural/Urban
	Rural/Rural

	Mean
	40.6
	42.9
	41.4
	42.2

	St. Dev.
	11.9
	11.7
	11.6
	11.9


	Change
	Urban/Urban
	Urban/Rural
	Rural/Urban
	Rural/Rural

	Mean
	2.98
	3.05
	3.04
	2.98

	St. Dev.
	1.06
	1.07
	1.06
	1.07


	Education
	Urban/Urban
	Urban/Rural
	Rural/Urban
	Rural/Rural

	Mean
	6.27
	5.73
	5.53
	5.16

	St. Dev.
	3.06
	2.81
	2.67
	2.61


	Miles
	Urban/Urban
	Urban/Rural
	Rural/Urban
	Rural/Rural

	Mean
	14.3
	21.3
	34.6
	14.7

	St. Dev.
	13.3
	14.0
	17.0
	14.9


	Wage
	Urban/Urban
	Urban/Rural
	Rural/Urban
	Rural/Rural

	Mean
	18.16
	17.07
	17.35
	14.14

	St. Dev.
	12.34
	9.23
	7.91
	9.42


Table 4 : Parameter Estimates for the 
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	Parameter
	Variable
	Estimate
	p-value
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	Intercept
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	0.5432

	
[image: image66.wmf]2

a


	Age
	0.0037
	0.3668
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	Travel
	-0.0168
	0.0001
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	Salary
	0.0676
	0.0001
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	Education
	-0.0154
	0.3978


Table 5 : Parameter Estimates for the 
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	Parameter
	Variable
	Estimate
	p-value
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	Intercept
	0.6415
	0.0139
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	-0.1075
	0.3598
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	-0.0006
	0.9025
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	Travel
	-0.0830
	0.0001
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	Salary
	0.1080
	0.0001
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	Education
	0.0159
	0.4553


Table 6 : Parameter Estimates for the 
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	Parameter
	Variable
	Estimate
	p-value
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	Intercept
	-0.1033
	0.6488
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	0.2079
	0.0505
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	0.0244
	0.0001
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	Travel
	-0.0774
	0.0001
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	Salary
	0.1281
	0.0001
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	Education
	-0.0115
	0.5478


Table 7: Summary of Logistic Regression Results by Live/Work Groups.
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	OVERALL
	
	
	
	P ****
	N ****

	Urban - Urban
	 
	 
	
	P ****
	N ****

	Urban - Rural
	
	
	P **
	 
	

	Rural - Urban
	
	N *
	
	P *
	

	Rural - Rural
	
	
	
	P ****
	N ****
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	Gender
	Age
	Education
	Salary
	Travel

	Overall
	
	
	
	P ****
	N ****

	Urban - Urban
	 
	 
	
	P ****
	N ****

	Urban - Rural
	
	N **
	 
	 P ****
	N ****

	Rural - Urban
	P **
	 
	
	P ****
	N **

	Rural - Rural
	N ***
	N **
	
	P ****
	N ****
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	Gender
	Age
	Education
	Salary
	Travel

	Overall
	P **
	P ****
	
	P ****
	N ****

	Urban - Urban
	 
	P **** 
	
	P ****
	N ****

	Urban - Rural
	P **
	
	 
	P **** 
	N ****

	Rural - Urban
	P ****
	 
	N **
	P ****
	N ****

	Rural - Rural
	
	P ****
	
	P ****
	N ****


Notation:

P :  Positive Coefficient for the parameter estimate

N:  Negative Coefficient for the parameter estimate

*       Indicates significance at the alpha = 0.15 level

**     Indicates significance at the alpha = 0.10 level

***   Indicates significance at the alpha = 0.05 level

**** Indicates significance at the alpha = 0.01 level

Table 8: Comparing Overall Model to the Rural Model for Employed in Three Small Laborsheds

TOTAL EMPLOYED:


	Laborshed
	Overall
	Rural
	Difference
	Percent Difference

	Algona
	6146
	6343
	197
	3.2%

	Cresco
	5080
	5432
	352
	6.9%

	Harlan
	5916
	6061
	145
	2.5%


ZONE 1 EMPLOYED

	Laborshed
	Overall
	Rural
	Difference
	Percent Difference

	Algona
	2234
	2224
	-10
	-0.4%

	Cresco
	1032
	1053
	20
	1.9%

	Harlan
	1282
	1264
	-18
	-1.4%


ZONE 2 EMPLOYED

	Laborshed
	Overall
	Rural
	Difference
	Percent Difference

	Algona
	984
	1031
	47
	4.8%

	Cresco
	3334
	3811
	477
	14.3%

	Harlan
	3718
	4050
	332
	8.9%


ZONE 3 EMPLOYED

	Laborshed
	Overall
	Rural
	Difference
	Percent Difference

	Algona
	2928
	3088
	160
	5.5%

	Cresco
	715
	569
	-146
	-20.4%

	Harlan
	915
	747
	-168
	-18.4%


Table 9: Comparing Overall Model to the Urban Model for Employed in Three Large Laborsheds

TOTAL EMPLOYED:


	Laborshed
	Overall
	Urban
	Difference
	Percent Difference

	Cedar Valley
	39631
	41849
	2218
	5.6%

	Des Moines
	117287
	128054
	10767
	9.2%

	Iowa City
	66130
	73749
	7619
	11.5%


ZONE 1 EMPLOYED

	Laborshed
	Overall
	Urban
	Difference
	Percent Difference

	Cedar Valley
	27559
	28521
	962
	3.5%

	Des Moines
	86437
	94503
	8066
	9.3%

	Iowa City
	24269
	25102
	833
	3.4%


ZONE 2 EMPLOYED

	Laborshed
	Overall
	Urban
	Difference
	Percent Difference

	Cedar Valley
	8676
	9837
	1161
	13.4%

	Des Moines
	28901
	32868
	3967
	13.7%

	Iowa City
	39669
	46656
	6987
	17.6%


ZONE 3 EMPLOYED

	Laborshed
	Overall
	Urban
	Difference
	Percent Difference

	Cedar Valley
	3397
	3491
	94
	2.8%

	Des Moines
	1950
	683
	-1267
	-65.0%

	Iowa City
	2192
	1990
	-202
	-9.2%


Appendix A: ZIP Code-Based Rural-Urban Commuting Area Codes (RUCAS)

	1. Urban core Census tract

	2. Census tract strongly tied to urban core

	3. Census tract weakly tied to urban core

	4. Large town Census tract

	5. Census tract strongly tied to large town

	6. Census tract weakly tied to large town

	7. Small town Census tract

	8. Census tract strongly tied to small town

	9. Census tract weakly tied to small town

	10. Isolated small rural Census tract (remaining rural tracts)


Note:  These ZIP Code-Based RUCAS codes for zip level analysis are derived from the census tract level RUCA codes (source:  WWAMI Rural Health Research Center)

Appendix B: Logistic Regression Parameter Estimates by Live/Work Groups

Appendix B1: Logistic Regression Results for Urban/Urban individuals.
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	Estimate
	P-Value

	Gender
	0.1762
	0.3275

	Age
	0.0107
	0.1704

	Education
	0.0121
	0.6906

	Salary
	0.0685
	0.0001

	Travel
	-0.0141
	0.0407
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	Estimate
	P-Value

	Gender
	-0.0807
	0.7021

	Age
	0.00573
	0.5252

	Education
	0.027
	0.4451

	Salary
	0.0874
	0.0001

	Travel
	-0.1099
	0.0001
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	Estimate
	P-Value

	Gender
	0.4958
	0.0098

	Age
	0.0353
	0.0001

	Education
	0.009
	0.7761

	Salary
	0.0962
	0.0001

	Travel
	-0.0965
	0.0001


Appendix B2: Logistic Regression Results for Urban/Rural individuals.
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	Estimate
	P-Value

	Gender
	-0.1371
	0.861

	Age
	0.000974
	0.9765

	Education
	0.2768
	0.0825

	Salary
	0.0726
	0.2554

	Travel
	-0.0396
	0.3013
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	Estimate
	P-Value

	Gender
	0.197
	0.8335

	Age
	-0.0846
	0.0728

	Education
	0.1817
	0.3099

	Salary
	0.2128
	0.0272

	Travel
	-0.1725
	0.0082
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	Estimate
	P-Value

	Gender
	1.3574
	0.0956

	Age
	0.0224
	0.4856

	Education
	0.0692
	0.6921

	Salary
	0.2289
	0.0084

	Travel
	-0.1072
	0.0014


Appendix B3: Logistic Regression Results for Rural/Urban individuals.
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	Estimate
	P-Value

	Gender
	0.4541
	0.2246

	Age
	-0.0249
	0.1459

	Education
	0.00571
	0.9369

	Salary
	0.0495
	0.1339

	Travel
	-0.00497
	0.6498
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	Estimate
	P-Value

	Gender
	0.7105
	0.0775

	Age
	0.0156
	0.3753

	Education
	-0.0746
	0.3356

	Salary
	0.0967
	0.0097

	Travel
	-0.021
	0.0563
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	Estimate
	P-Value

	Gender
	1.0081
	0.0076

	Age
	0.0021
	0.1564

	Education
	-0.128
	0.0853

	Salary
	0.1709
	0.0001

	Travel
	-0.0446
	0.0001


Appendix B4: Logistic Regression Results for Rural/Rural individuals.
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	Estimate
	P-Value

	Gender
	-0.0649
	0.6139

	Age
	0.000055
	0.9916

	Education
	-0.0337
	0.1752

	Salary
	0.0834
	0.0001

	Travel
	-0.0223
	0.0001
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	Estimate
	P-Value

	Gender
	-0.3369
	0.0439

	Age
	-0.0121
	0.0628

	Education
	0.0334
	0.2943

	Salary
	0.1406
	0.0001

	Travel
	-0.1104
	0.0001

	
	
	

	
[image: image114.wmf]4

E

 vs 
[image: image115.wmf]1

E


	Estimate
	P-Value

	Gender
	-0.1246
	0.4012

	Age
	0.0161
	0.0021

	Education
	0.0045
	0.8689

	Salary
	0.1432
	0.0001

	Travel
	-0.0974
	0.0001


Appendix C: WLF Estimates and comparisons for Three Small Laborsheds

Appendix C-1a  Employed WLF Estimates for Algona based on the overall logistic 

regression model results.

	 
	Employed
MALE
	Employed
FEMALE
	Employed
TOTAL

	GRAND TOTAL
	3221
	2925
	6146

	Zone 1
	 
	 
	 

	ALGONA, IA
	1139
	1096
	2234

	 
	 
	 
	 

	Total Zone 1
	1139
	1096
	2234

	 
	 
	 
	 

	Zone 2
	 
	 
	 

	BURT, IA
	128
	110
	239

	WHITTEMORE, IA
	152
	129
	281

	WESLEY, IA
	128
	98
	226

	LONE ROCK, IA
	49
	49
	99

	CYLINDER, IA
	81
	58
	139

	 
	 
	 
	 

	Total Zone 2
	540
	444
	984

	 
	 
	 
	 

	Zone 3
	 
	 
	 

	CORWITH, IA
	89
	74
	163

	LAKOTA, IA
	92
	73
	165

	TITONKA, IA
	150
	139
	289

	BANCROFT, IA
	165
	156
	321

	BODE, IA
	101
	77
	178

	EMMETSBURG, IA
	645
	577
	1222

	FENTON, IA
	87
	81
	168

	HUMBOLDT, IA
	108
	110
	218

	LIVERMORE, IA
	19
	18
	37

	LU VERNE, IA
	22
	19
	42

	OTTOSEN, IA
	9
	9
	17

	RENWICK, IA
	10
	7
	18

	SWEA CITY, IA
	16
	15
	31

	WEST BEND, IA
	30
	30
	60

	 
	 
	 
	 

	Total Zone 3
	1543
	1385
	2928


Appendix C-1b  Employed WLF Estimates for Algona based on the Rural/Rural 

logistic regression model results.

	 
	Employed
MALE
	Employed
FEMALE
	Employed
TOTAL

	GRAND TOTAL
	3218
	3125
	6343

	Zone 1
	 
	 
	 

	ALGONA, IA
	1094
	1130
	2224

	 
	 
	 
	 

	Total Zone 1
	1094
	1130
	2224

	 
	 
	 
	 

	Zone 2
	 
	 
	 

	BURT, IA
	129
	119
	248

	WHITTEMORE, IA
	152
	137
	289

	WESLEY, IA
	130
	106
	237

	LONE ROCK, IA
	51
	54
	105

	CYLINDER, IA
	87
	66
	153

	 
	 
	 
	 

	Total Zone 2
	549
	482
	1031

	 
	 
	 
	 

	Zone 3
	 
	 
	 

	CORWITH, IA
	97
	86
	182

	LAKOTA, IA
	103
	87
	190

	TITONKA, IA
	160
	159
	319

	BANCROFT, IA
	171
	172
	343

	BODE, IA
	105
	85
	190

	EMMETSBURG, IA
	705
	676
	1381

	FENTON, IA
	93
	92
	184

	HUMBOLDT, IA
	71
	82
	153

	LIVERMORE, IA
	12
	14
	26

	LU VERNE, IA
	15
	15
	30

	OTTOSEN, IA
	6
	6
	12

	RENWICK, IA
	7
	5
	12

	SWEA CITY, IA
	11
	11
	22

	WEST BEND, IA
	20
	22
	42

	 
	 
	 
	 

	Total Zone 3
	1574
	1513
	3088


Appendix C-2a  Employed WLF Estimates for Cresco based on the overall logistic 

regression model results.

	 
	Employed
MALE
	Employed
FEMALE
	Employed
TOTAL

	GRAND TOTAL
	2668
	2412
	5080

	Zone 1
	 
	 
	 

	Cresco, IA
	528
	504
	1032

	 
	 
	 
	 

	Total Zone 1
	528
	504
	1032

	 
	 
	 
	 

	Zone 2
	 
	 
	 

	Decorah, IA
	1329
	1210
	2540

	Chester, IA
	66
	50
	117

	Lime Springs, IA
	59
	48
	107

	Ridgeway, IA
	56
	42
	98

	Canton, MN
	127
	104
	231

	Harmony, MN
	130
	111
	242

	 
	 
	 
	 

	Total Zone 2
	1768
	1566
	3334

	 
	 
	 
	 

	Zone 3
	 
	 
	 

	McIntire, IA
	2
	2
	4

	Osage, IA
	33
	31
	64

	Riceville, IA
	17
	15
	32

	Alta Vista, IA
	10
	8
	18

	Elma, IA
	27
	24
	51

	Fredericksburg, IA
	8
	6
	15

	Ionia, IA
	6
	5
	12

	New Hampton, IA
	43
	43
	86

	Elkader, IA
	12
	11
	23

	Calmar, IA
	22
	19
	42

	Fort Atkinson, IA
	9
	8
	17

	Lawler, IA
	14
	12
	27

	Ossian, IA
	9
	8
	17

	Waucoma, IA
	5
	5
	11

	Waukon, IA
	44
	43
	86

	West Union, IA
	19
	18
	37

	Le Roy, MN
	10
	9
	19

	Mabel, MN
	13
	12
	25

	Preston, MN
	16
	14
	30

	Spring Grove, MN
	16
	16
	32

	Spring Valley, MN
	37
	33
	69

	Total Zone 3
	372
	342
	715


Appendix C-2b  Employed WLF Estimates for Cresco based on the Rural/Rural 

logistic regression model results.

	 
	Employed
MALE
	Employed
FEMALE
	Employed
TOTAL

	GRAND TOTAL
	2759
	2674
	5432

	Zone 1
	 
	 
	 

	Cresco, IA
	521
	532
	1053

	 
	 
	 
	 

	Total Zone 1
	521
	532
	1053

	 
	 
	 
	 

	Zone 2
	 
	 
	 

	Decorah, IA
	1478
	1443
	2921

	Chester, IA
	73
	59
	132

	Lime Springs, IA
	62
	54
	117

	Ridgeway, IA
	58
	46
	105

	Canton, MN
	143
	127
	269

	Harmony, MN
	140
	127
	267

	 
	 
	 
	 

	Total Zone 2
	1954
	1857
	3811

	 
	 
	 
	 

	Zone 3
	 
	 
	 

	McIntire, IA
	2
	2
	3

	Osage, IA
	28
	28
	56

	Riceville, IA
	11
	11
	23

	Alta Vista, IA
	7
	6
	13

	Elma, IA
	18
	18
	36

	Fredericksburg, IA
	7
	6
	13

	Ionia, IA
	5
	5
	10

	New Hampton, IA
	32
	34
	65

	Elkader, IA
	14
	14
	28

	Calmar, IA
	15
	14
	29

	Fort Atkinson, IA
	6
	6
	12

	Lawler, IA
	10
	9
	19

	Ossian, IA
	6
	6
	13

	Waucoma, IA
	4
	4
	8

	Waukon, IA
	35
	37
	72

	West Union, IA
	16
	16
	31

	Le Roy, MN
	7
	7
	14

	Mabel, MN
	9
	10
	19

	Preston, MN
	11
	11
	22

	Spring Grove, MN
	13
	13
	26

	Spring Valley, MN
	28
	27
	56

	Total Zone 3
	285
	284
	569


Appendix C-3a  Employed WLF Estimates for Harlan based on the overall logistic 

regression model results.

	 
	Employed
MALE
	Employed
FEMALE
	Employed
TOTAL

	GRAND TOTAL
	3088
	2828
	5916

	Zone 1
	 
	 
	 

	Harlan, IA
	658
	624
	1282

	Total Zone 1
	658
	624
	1282

	 
	 
	 
	 

	Zone 2
	 
	 
	 

	Irwin, IA
	83
	65
	148

	Avoca, IA
	162
	153
	315

	Defiance, IA
	31
	22
	53

	Earling, IA
	82
	71
	153

	Shelby, IA
	81
	66
	146

	Portsmouth, IA
	50
	42
	92

	Panama, IA
	50
	42
	92

	Westphalia, IA
	39
	32
	71

	Kirkman, IA
	31
	22
	53

	Kimballton, IA
	47
	40
	88

	Walnut, IA
	88
	77
	165

	Elk Horn, IA
	52
	52
	104

	Manilla, IA
	93
	82
	175

	Persia, IA
	64
	52
	116

	Denison, IA
	742
	683
	1425

	Audubon, IA
	272
	249
	521

	Total Zone 2
	1967
	1751
	3718

	 
	 
	 
	 

	Zone 3
	 
	 
	 

	Atlantic, IA
	60
	61
	121

	Brayton, IA
	4
	3
	7

	Exira, IA
	11
	12
	24

	Manning, IA
	14
	15
	29

	Council Bluffs, IA
	187
	182
	369

	Carson, IA
	9
	9
	17

	Dow City, IA
	14
	13
	27

	Dunlap, IA
	16
	15
	31

	Hancock, IA
	7
	6
	12

	Logan, IA
	32
	33
	65

	Marne, IA
	41
	36
	77

	Minden, IA
	13
	11
	24

	Neola, IA
	18
	17
	34

	Oakland, IA
	18
	18
	36

	Woodbine, IA
	20
	21
	42

	Total Zone 3
	463
	453
	915


Appendix C-3b  Employed WLF Estimates for Harlan based on the Rural/Rural 

logistic regression model results.

	 
	Employed
MALE
	Employed
FEMALE
	Employed
TOTAL

	GRAND TOTAL
	3066
	2995
	6061

	Zone 1
	 
	 
	 

	Harlan, IA
	627
	637
	1264

	Total Zone 1
	627
	637
	1264

	 
	 
	 
	 

	Zone 2
	 
	 
	 

	Irwin, IA
	85
	70
	155

	Avoca, IA
	164
	164
	327

	Defiance, IA
	31
	23
	54

	Earling, IA
	83
	77
	160

	Shelby, IA
	84
	73
	157

	Portsmouth, IA
	49
	45
	94

	Panama, IA
	51
	45
	96

	Westphalia, IA
	39
	33
	72

	Kirkman, IA
	30
	23
	54

	Kimballton, IA
	48
	44
	92

	Walnut, IA
	91
	85
	176

	Elk Horn, IA
	54
	57
	111

	Manilla, IA
	101
	94
	195

	Persia, IA
	65
	57
	122

	Denison, IA
	805
	793
	1598

	Audubon, IA
	296
	291
	587

	Total Zone 2
	2075
	1974
	4050

	 
	 
	 
	 

	Zone 3
	 
	 
	 

	Atlantic, IA
	42
	47
	89

	Brayton, IA
	3
	2
	5

	Exira, IA
	8
	9
	17

	Manning, IA
	10
	11
	21

	Council Bluffs, IA
	162
	167
	329

	Carson, IA
	6
	7
	12

	Dow City, IA
	9
	10
	19

	Dunlap, IA
	10
	11
	21

	Hancock, IA
	4
	4
	9

	Logan, IA
	21
	24
	45

	Marne, IA
	43
	41
	84

	Minden, IA
	8
	8
	16

	Neola, IA
	12
	12
	24

	Oakland, IA
	12
	13
	25

	Woodbine, IA
	13
	16
	29

	Total Zone 3
	364
	383
	747


Appendix D: WLF Estimates and comparisons for Three Large Laborsheds

Appendix D-1a  Employed WLF Estimates for Cedar Valley based on the overall 

logistic regression model results.

	 
	Employed
MALE
	Employed
FEMALE
	Employed
TOTAL

	GRAND TOTAL
	20554
	19077
	39631

	Zone 1
	 
	 
	 

	Cedar Falls, IA
	4897
	4683
	9580

	Waterloo, IA
	3643
	3373
	7017

	Waterloo, IA
	2205
	2144
	4349

	Waterloo, IA
	2317
	2281
	4599

	Waterloo, IA
	113
	101
	213

	Waterloo, IA
	931
	870
	1801

	 
	 
	 
	 

	Total Zone 1
	14107
	13453
	27559

	 
	 
	 
	 

	Zone 2
	 
	 
	 

	Denver, IA
	328
	281
	609

	Dike, IA
	177
	145
	322

	Dunkerton, IA
	186
	165
	351

	Hudson, IA
	305
	268
	573

	Independence, IA
	884
	769
	1653

	Janesville, IA
	224
	185
	408

	Jesup, IA
	366
	317
	683

	La Porte City, IA
	425
	378
	803

	New Hartford, IA
	146
	114
	260

	Parkersburg, IA
	347
	290
	636

	Waverly, IA
	1279
	1099
	2378

	 
	 
	 
	 

	Total Zone 2
	4666
	4010
	8676

	 
	 
	 
	 

	Zone 3
	 
	 
	 

	Ackley, IA
	17
	15
	31

	Allison, IA
	15
	13
	28

	Applington, IA
	16
	15
	31

	Brandon, IA
	11
	9
	20

	Buckingham, IA
	10
	9
	19

	Cedar Rapids, IA
	236
	217
	453

	Charles City, IA
	65
	61
	126

	Clarksville, IA
	28
	24
	52

	Clutier, IA
	5
	4
	9

	Dubuque, IA
	223
	200
	423

	Dubuque, IA
	63
	54
	117

	Dysart, IA
	16
	15
	31

	Fairbank, IA
	19
	17
	36

	Fayette, IA
	14
	10
	24

	Fredericksburg, IA
	13
	11
	24

	Gilbertville, IA
	12
	12
	24

	Gladbrook, IA
	10
	9
	19

	Greene, IA
	10
	9
	20

	Grundy Center, IA
	33
	32
	65

	Hazelton, IA
	11
	10
	22

	Holland, IA
	3
	3
	6

	Ionia, IA
	8
	6
	14

	Manchester, IA
	43
	39
	81

	Marion, IA
	169
	150
	320

	Marion, IA
	0
	0
	0

	Marshalltown, IA
	174
	155
	329

	Mason City, IA
	155
	147
	302

	Maynard, IA
	5
	4
	9

	Mount Auburn, IA
	6
	5
	11

	Nashua, IA
	25
	23
	48

	New Hampton, IA
	36
	33
	69

	Oelwein, IA
	53
	51
	103

	Plainfield, IA
	10
	9
	19

	Raymond, IA
	2
	2
	4

	Readlyn, IA
	22
	19
	41

	Reinbeck, IA
	31
	28
	59

	Rowley, IA
	15
	13
	28

	Shell Rock, IA
	12
	11
	23

	Sumner, IA
	15
	13
	28

	Traer, IA
	47
	43
	90

	Tripoli, IA
	24
	22
	47

	Vinton, IA
	56
	51
	107

	Wellsburg, IA
	8
	7
	15

	West Union, IA
	19
	16
	35

	Westgate, IA
	4
	4
	8

	Winthrop, IA
	14
	13
	27

	 
	 
	 
	 

	Total Zone 3
	1782
	1615
	3397


Appendix D-1b  Employed WLF Estimates for Cedar Valley based on the 

Urban/Urban logistic regression model results.

	 
	Employed
MALE
	Employed
FEMALE
	Employed
TOTAL

	GRAND TOTAL
	22889
	18960
	41849

	Zone 1
	 
	 
	 

	Cedar Falls, IA
	5359
	4555
	9914

	Waterloo, IA
	3987
	3281
	7268

	Waterloo, IA
	2413
	2085
	4499

	Waterloo, IA
	2536
	2219
	4755

	Waterloo, IA
	123
	98
	221

	Waterloo, IA
	1018
	846
	1864

	 
	 
	 
	 

	Total Zone 1
	15437
	13084
	28521

	 
	 
	 
	 

	Zone 2
	 
	 
	 

	Denver, IA
	377
	286
	663

	Dike, IA
	206
	150
	356

	Dunkerton, IA
	216
	169
	385

	Hudson, IA
	347
	269
	616

	Independence, IA
	1095
	864
	1960

	Janesville, IA
	261
	191
	452

	Jesup, IA
	438
	341
	779

	La Porte City, IA
	498
	393
	891

	New Hartford, IA
	173
	120
	293

	Parkersburg, IA
	425
	320
	745

	Waverly, IA
	1526
	1172
	2698

	 
	 
	 
	 

	Total Zone 2
	5561
	4277
	9837

	 
	 
	 
	 

	Zone 3
	 
	 
	 

	Ackley, IA
	15
	12
	27

	Allison, IA
	11
	9
	20

	Applington, IA
	12
	10
	22

	Brandon, IA
	8
	6
	14

	Buckingham, IA
	7
	6
	13

	Cedar Rapids, IA
	273
	233
	506

	Charles City, IA
	62
	52
	113

	Clarksville, IA
	20
	16
	36

	Clutier, IA
	4
	3
	7

	Dubuque, IA
	304
	270
	575

	Dubuque, IA
	85
	73
	158

	Dysart, IA
	12
	10
	22

	Fairbank, IA
	16
	13
	29

	Fayette, IA
	15
	9
	24

	Fredericksburg, IA
	11
	8
	20

	Gilbertville, IA
	9
	7
	16

	Gladbrook, IA
	9
	7
	15

	Greene, IA
	10
	8
	19

	Grundy Center, IA
	26
	22
	48

	Hazelton, IA
	10
	8
	18

	Holland, IA
	3
	2
	5

	Ionia, IA
	8
	6
	14

	Manchester, IA
	45
	37
	82

	Marion, IA
	194
	160
	354

	Marion, IA
	0
	0
	0

	Marshalltown, IA
	199
	165
	363

	Mason City, IA
	193
	174
	367

	Maynard, IA
	5
	4
	9

	Mount Auburn, IA
	4
	3
	8

	Nashua, IA
	18
	15
	34

	New Hampton, IA
	33
	27
	60

	Oelwein, IA
	45
	39
	84

	Plainfield, IA
	8
	6
	14

	Raymond, IA
	2
	1
	3

	Readlyn, IA
	15
	12
	27

	Reinbeck, IA
	22
	18
	40

	Rowley, IA
	13
	10
	23

	Shell Rock, IA
	9
	7
	15

	Sumner, IA
	12
	10
	22

	Traer, IA
	34
	27
	61

	Tripoli, IA
	17
	14
	32

	Vinton, IA
	52
	43
	95

	Wellsburg, IA
	7
	6
	12

	West Union, IA
	22
	17
	39

	Westgate, IA
	4
	3
	6

	Winthrop, IA
	12
	10
	21

	 
	 
	 
	 

	Total Zone 3
	1891
	1600
	3491


Appendix D-2a  Employed WLF Estimates for Des Moines based on the overall 

logistic regression model results.

	 
	Employed
MALE
	Employed
FEMALE
	Employed
TOTAL

	GRAND TOTAL
	59181
	58106
	117287

	Zone 1
	 
	 
	 

	West Des Moines, IA
	5567
	5475
	11042

	Des Moines, IA
	586
	670
	1255

	Des Moines, IA
	4516
	4645
	9161

	Des Moines, IA
	3122
	3160
	6282

	Des Moines, IA
	2268
	2435
	4704

	Des Moines, IA
	2414
	2273
	4687

	Des Moines, IA
	1633
	1574
	3207

	Des Moines, IA
	5608
	5522
	11130

	Des Moines, IA
	2074
	2148
	4223

	Des Moines, IA
	6021
	6107
	12128

	Des Moines, IA
	1487
	1477
	2964

	Des Moines, IA
	1453
	1405
	2858

	Des Moines, IA
	4544
	4490
	9034

	Clive, IA
	1176
	1133
	2309

	Johnston, IA
	750
	702
	1453

	 
	 
	 
	 

	Total Zone 1
	43219
	43218
	86437

	 
	 
	 
	 

	Zone 2
	 
	 
	 

	Alleman, IA
	53
	49
	102

	Altoona, IA
	1270
	1168
	2438

	Ankeny, IA
	3394
	3227
	6620

	Bondurant, IA
	432
	426
	857

	Booneville, IA
	26
	22
	49

	Carlisle, IA
	752
	732
	1484

	Cumming, IA
	300
	188
	488

	Dallas Center, IA
	294
	271
	565

	De Soto, IA
	248
	207
	455

	Elkhart, IA
	213
	184
	397

	Granger, IA
	241
	199
	440

	Grimes, IA
	787
	709
	1495

	Hartford, IA
	212
	167
	378

	Indianola, IA
	2125
	2058
	4183

	Mitchellville, IA
	355
	387
	742

	Norwalk, IA
	1441
	1340
	2781

	Polk City, IA
	809
	761
	1570

	Prairie City, IA
	202
	194
	396

	Runnells, IA
	356
	330
	685

	Van Meter, IA
	292
	281
	573

	Waukee, IA
	1203
	1000
	2202

	 
	 
	 
	 

	Total Zone 2
	15003
	13897
	28901

	 
	 
	 
	 

	Zone 3
	 
	 
	 

	Sandyville, IA
	4
	4
	9

	Adair, IA
	1
	1
	3

	Adel, IA
	55
	62
	117

	Ames, IA
	275
	254
	529

	Baxter, IA
	5
	6
	11

	Bevington, IA
	2
	3
	5

	Boone, IA
	24
	28
	53

	Bouton, IA
	2
	2
	5

	Cambridge, IA
	8
	8
	16

	Casey, IA
	2
	2
	4

	Chariton, IA
	6
	7
	13

	Colfax, IA
	34
	35
	69

	Collins, IA
	3
	3
	6

	Colo, IA
	3
	3
	7

	Melcher-Dallas, IA
	2
	2
	5

	Dexter, IA
	4
	4
	8

	Earlham, IA
	13
	14
	27

	Ellston, IA
	0
	0
	0

	Ellsworth, IA
	1
	1
	2

	Grand River, IA
	0
	0
	0

	Grinnell, IA
	13
	15
	28

	Guthrie Center, IA
	2
	2
	5

	Huxley, IA
	18
	18
	36

	Ira, IA
	2
	3
	5

	Jefferson, IA
	1
	2
	3

	Jewell Junction, IA
	1
	1
	2

	Kelley, IA
	1
	1
	3

	Kellogg, IA
	2
	2
	5

	Knoxville, IA
	33
	32
	64

	Lacona, IA
	2
	2
	3

	Leon, IA
	1
	1
	1

	Linden, IA
	2
	3
	5

	Lorimor, IA
	1
	1
	1

	Lucas, IA
	1
	1
	2

	Madrid, IA
	19
	21
	41

	Marshalltown, IA
	42
	45
	87

	Maxwell, IA
	7
	8
	15

	Melbourne, IA
	3
	3
	6

	Melcher-Dallas, IA
	2
	2
	4

	Menlo, IA
	1
	1
	2

	Milo, IA
	9
	9
	18

	Minburn, IA
	3
	3
	6

	Mingo, IA
	4
	5
	9

	Monroe, IA
	14
	14
	28

	Murray, IA
	1
	1
	2

	Nevada, IA
	23
	25
	48

	Newton, IA
	86
	94
	179

	New Virginia, IA
	4
	4
	8

	Ogden, IA
	3
	3
	6

	Osceola, IA
	7
	8
	16

	Otley, IA
	3
	2
	5

	Panora, IA
	3
	4
	7

	Patterson, IA
	2
	2
	4

	Pella, IA
	26
	30
	57

	Perry, IA
	28
	32
	60

	East Peru, IA
	1
	1
	2

	Pilot Mound, IA
	0
	0
	0

	Pleasantville, IA
	13
	14
	27

	Bevington, IA
	12
	11
	23

	Radcliffe, IA
	0
	0
	1

	Reasnor, IA
	2
	1
	3

	Redfield, IA
	5
	5
	10

	Rhodes, IA
	2
	3
	5

	Roland, IA
	2
	2
	4

	St. Charles, IA
	7
	7
	13

	St. Marys, IA
	4
	4
	8

	Slater, IA
	12
	13
	25

	State Center, IA
	2
	3
	5

	Story City, IA
	6
	7
	13

	Stratford, IA
	0
	1
	1

	Stuart, IA
	5
	5
	10

	Swan, IA
	5
	5
	10

	Thayer, IA
	0
	0
	1

	Truro, IA
	3
	3
	6

	Van Wert, IA
	0
	0
	1

	Weldon, IA
	0
	0
	0

	Winterset, IA
	29
	32
	61

	Woodburn, IA
	1
	1
	1

	Woodward, IA
	11
	13
	24

	Yale, IA
	0
	0
	1

	Eldora, IA
	1
	1
	1

	Creston, IA
	2
	2
	4

	Afton, IA
	0
	0
	1

	Greenfield, IA
	3
	3
	6

	Orient, IA
	1
	1
	1

	Tama, IA
	1
	1
	1

	Oskaloosa, IA
	9
	10
	20

	 
	 
	 
	 

	Total Zone 3
	958
	991
	1950


Appendix D-2b  Employed WLF Estimates for Des Moines based on the 

Urban/Urban logistic regression model results.

	 
	Employed
MALE
	Employed
FEMALE
	Employed
TOTAL

	GRAND TOTAL
	66199
	61854
	128054

	Zone 1
	 
	 
	 

	West Des Moines, IA
	6239
	5836
	12075

	Des Moines, IA
	657
	714
	1370

	Des Moines, IA
	5062
	4950
	10012

	Des Moines, IA
	3499
	3368
	6868

	Des Moines, IA
	2542
	2596
	5138

	Des Moines, IA
	2705
	2423
	5128

	Des Moines, IA
	1831
	1677
	3508

	Des Moines, IA
	6285
	5886
	12171

	Des Moines, IA
	2325
	2290
	4615

	Des Moines, IA
	6748
	6509
	13257

	Des Moines, IA
	1667
	1575
	3241

	Des Moines, IA
	1629
	1497
	3126

	Des Moines, IA
	5093
	4785
	9878

	Clive, IA
	1318
	1208
	2526

	Johnston, IA
	841
	749
	1590

	 
	 
	 
	 

	Total Zone 1
	48441
	46062
	94503

	 
	 
	 
	 

	Zone 2
	 
	 
	 

	Alleman, IA
	63
	55
	118

	Altoona, IA
	1462
	1280
	2742

	Ankeny, IA
	3914
	3548
	7463

	Bondurant, IA
	500
	471
	971

	Booneville, IA
	31
	25
	56

	Carlisle, IA
	869
	808
	1676

	Cumming, IA
	351
	210
	561

	Dallas Center, IA
	347
	310
	657

	De Soto, IA
	291
	235
	526

	Elkhart, IA
	248
	206
	454

	Granger, IA
	283
	225
	508

	Grimes, IA
	916
	789
	1705

	Hartford, IA
	248
	187
	435

	Indianola, IA
	2490
	2315
	4805

	Mitchellville, IA
	415
	434
	849

	Norwalk, IA
	1666
	1478
	3144

	Polk City, IA
	950
	859
	1809

	Prairie City, IA
	237
	219
	457

	Runnells, IA
	413
	366
	779

	Van Meter, IA
	343
	317
	660

	Waukee, IA
	1390
	1103
	2493

	 
	 
	 
	 

	Total Zone 2
	17427
	15441
	32868

	 
	 
	 
	 

	Zone 3
	 
	 
	 

	Sandyville, IA
	2
	2
	4

	Adair, IA
	0
	0
	1

	Adel, IA
	28
	32
	60

	Ames, IA
	96
	92
	188

	Baxter, IA
	2
	2
	4

	Bevington, IA
	1
	1
	2

	Boone, IA
	6
	7
	12

	Bouton, IA
	1
	1
	2

	Cambridge, IA
	4
	4
	7

	Casey, IA
	0
	0
	1

	Chariton, IA
	1
	1
	3

	Colfax, IA
	17
	18
	34

	Collins, IA
	1
	1
	2

	Colo, IA
	1
	1
	2

	Melcher-Dallas, IA
	1
	1
	1

	Dexter, IA
	2
	2
	3

	Earlham, IA
	6
	6
	11

	Ellston, IA
	0
	0
	0

	Ellsworth, IA
	0
	0
	1

	Grand River, IA
	0
	0
	0

	Grinnell, IA
	3
	3
	6

	Guthrie Center, IA
	0
	0
	1

	Huxley, IA
	9
	9
	17

	Ira, IA
	1
	1
	2

	Jefferson, IA
	0
	0
	0

	Jewell Junction, IA
	0
	0
	0

	Kelley, IA
	1
	1
	1

	Kellogg, IA
	1
	1
	1

	Knoxville, IA
	9
	9
	18

	Lacona, IA
	0
	1
	1

	Leon, IA
	0
	0
	0

	Linden, IA
	1
	1
	2

	Lorimor, IA
	0
	0
	0

	Lucas, IA
	0
	0
	1

	Madrid, IA
	8
	9
	16

	Marshalltown, IA
	9
	10
	18

	Maxwell, IA
	3
	3
	6

	Melbourne, IA
	1
	1
	2

	Melcher-Dallas, IA
	1
	1
	1

	Menlo, IA
	0
	0
	1

	Milo, IA
	4
	4
	7

	Minburn, IA
	1
	1
	2

	Mingo, IA
	2
	2
	4

	Monroe, IA
	5
	5
	11

	Murray, IA
	0
	0
	0

	Nevada, IA
	7
	8
	16

	Newton, IA
	30
	34
	64

	New Virginia, IA
	1
	1
	2

	Ogden, IA
	0
	1
	1

	Osceola, IA
	2
	2
	4

	Otley, IA
	1
	1
	2

	Panora, IA
	1
	1
	2

	Patterson, IA
	1
	1
	2

	Pella, IA
	7
	8
	15

	Perry, IA
	8
	10
	18

	East Peru, IA
	0
	0
	0

	Pilot Mound, IA
	0
	0
	0

	Pleasantville, IA
	6
	6
	12

	Bevington, IA
	5
	5
	10

	Radcliffe, IA
	0
	0
	0

	Reasnor, IA
	1
	1
	1

	Redfield, IA
	2
	2
	3

	Rhodes, IA
	1
	1
	2

	Roland, IA
	1
	1
	1

	St. Charles, IA
	3
	3
	6

	St. Marys, IA
	1
	2
	3

	Slater, IA
	5
	6
	11

	State Center, IA
	1
	1
	1

	Story City, IA
	2
	2
	3

	Stratford, IA
	0
	0
	0

	Stuart, IA
	1
	2
	3

	Swan, IA
	2
	2
	4

	Thayer, IA
	0
	0
	0

	Truro, IA
	1
	1
	2

	Van Wert, IA
	0
	0
	0

	Weldon, IA
	0
	0
	0

	Winterset, IA
	9
	11
	20

	Woodburn, IA
	0
	0
	0

	Woodward, IA
	4
	5
	10

	Yale, IA
	0
	0
	0

	Eldora, IA
	0
	0
	0

	Creston, IA
	0
	0
	0

	Afton, IA
	0
	0
	0

	Greenfield, IA
	0
	1
	1

	Orient, IA
	0
	0
	0

	Tama, IA
	0
	0
	0

	Oskaloosa, IA
	1
	2
	3

	 
	 
	 
	 

	Total Zone 3
	331
	352
	683


Appendix D-3a  Employed WLF Estimates for Iowa City based on the overall 

logistic regression model results.

	 
	Employed
MALE
	Employed
FEMALE
	Employed
TOTAL

	GRAND TOTAL
	34873
	31257
	66130

	Zone 1
	 
	 
	 

	Iowa City, IA
	4294
	3925
	8219

	Coralville, IA
	1896
	1734
	3630

	Iowa City, IA
	514
	470
	984

	Iowa City, IA
	2663
	2434
	5097

	Iowa City, IA
	3311
	3027
	6339

	Total Zone 1
	12679
	11591
	24269

	 
	 
	 
	 

	Zone 2
	 
	 
	 

	Kalona, IA
	290
	257
	547

	North Liberty, IA
	369
	329
	698

	Oxford, IA
	325
	288
	613

	Riverside, IA
	167
	149
	315

	Solon, IA
	362
	323
	686

	West Branch, IA
	346
	309
	655

	Cedar Rapids, IA
	3450
	3042
	6491

	Cedar Rapids, IA
	4607
	4058
	8665

	West Liberty, IA
	359
	319
	679

	Lone Tree, IA
	196
	174
	370

	Cedar Rapids, IA
	2769
	2439
	5208

	Tipton, IA
	598
	527
	1125

	Marion, IA
	2825
	2488
	5314

	Cedar Rapids, IA
	2797
	2464
	5261

	Wellman, IA
	193
	170
	363

	Swisher, IA
	401
	355
	756

	Ely, IA
	134
	118
	252

	Fairfax, IA
	177
	156
	334

	Homestead, IA
	75
	66
	140

	Mount Vernon, IA
	635
	562
	1197

	Total Zone 2
	21076
	18594
	39669

	 
	 
	 
	 

	Zone 3
	 
	 
	 

	Ainsworth, IA
	16
	16
	32

	Keswick, IA
	2
	2
	4

	Amana, IA
	5
	5
	10

	Anamosa, IA
	55
	52
	107

	Atkins, IA
	9
	8
	17

	Blairstown, IA
	4
	3
	7

	Brooklyn, IA
	8
	7
	16

	Chelsea, IA
	5
	4
	9

	Clarence, IA
	6
	5
	11

	Hiawatha, IA
	51
	49
	100

	Keota, IA
	7
	6
	13

	Kinross, IA
	2
	2
	4

	Ladora, IA
	4
	3
	7

	Lisbon, IA
	23
	22
	45

	Lowden, IA
	7
	6
	13

	Marengo, IA
	45
	42
	87

	Martelle, IA
	5
	4
	9

	Mechanicsville, IA
	14
	14
	28

	Middle Amana, IA
	12
	12
	24

	North English, IA
	7
	6
	13

	Norway, IA
	9
	8
	17

	Olin, IA
	7
	7
	14

	Parnell, IA
	5
	5
	10

	Robins, IA
	9
	9
	18

	South English, IA
	2
	2
	3

	Stanwood, IA
	7
	7
	14

	Victor, IA
	8
	7
	16

	Washington, IA
	78
	74
	152

	West Chester, IA
	4
	4
	8

	Williamsburg, IA
	42
	40
	82

	Cedar Rapids, IA
	17
	16
	33

	Brighton, IA
	9
	8
	17

	Fairfield, IA
	56
	51
	107

	Richland, IA
	5
	4
	9

	Sigourney, IA
	14
	12
	26

	Crawfordsville, IA
	5
	5
	10

	Morning Sun, IA
	5
	5
	10

	Mount Pleasant, IA
	65
	60
	125

	Olds, IA
	3
	3
	7

	Wapello, IA
	16
	16
	32

	Wayland, IA
	5
	5
	11

	Winfield, IA
	5
	5
	10

	Atalissa, IA
	6
	5
	11

	Bennett, IA
	5
	5
	9

	Columbus Juncti, IA
	19
	19
	38

	Conesville, IA
	4
	4
	8

	Durant, IA
	12
	12
	24

	Letts, IA
	6
	6
	11

	Wilton, IA
	7
	7
	14

	Muscatine, IA
	134
	132
	266

	New Liberty, IA
	3
	3
	6

	Nichols, IA
	7
	7
	14

	Stockton, IA
	4
	4
	8

	Walcott, IA
	3
	3
	6

	Wheatland, IA
	3
	3
	6

	Wilton, IA
	17
	17
	34

	Davenport, IA
	45
	45
	90

	Davenport, IA
	85
	84
	169

	Davenport, IA
	99
	97
	196

	Total Zone 3
	1119
	1073
	2192


Appendix D-3b  Employed WLF Estimates for Iowa City based on the 

Urban/Urban logistic regression model results.

	 
	Employed
MALE
	Employed
FEMALE
	Employed
TOTAL

	GRAND TOTAL
	40555
	33194
	73749

	Zone 1
	 
	 
	 

	Iowa City, IA
	4664
	3837
	8502

	Coralville, IA
	2060
	1695
	3754

	Iowa City, IA
	559
	460
	1018

	Iowa City, IA
	2892
	2379
	5272

	Iowa City, IA
	3597
	2959
	6556

	Total Zone 1
	13772
	11330
	25102

	 
	 
	 
	 

	Zone 2
	 
	 
	 

	Kalona, IA
	339
	272
	612

	North Liberty, IA
	419
	336
	754

	Oxford, IA
	384
	309
	693

	Riverside, IA
	192
	154
	346

	Solon, IA
	413
	331
	745

	West Branch, IA
	397
	318
	715

	Cedar Rapids, IA
	4202
	3402
	7604

	Cedar Rapids, IA
	5702
	4651
	10353

	West Liberty, IA
	415
	333
	748

	Lone Tree, IA
	229
	183
	412

	Cedar Rapids, IA
	3406
	2769
	6175

	Tipton, IA
	723
	584
	1307

	Marion, IA
	3527
	2890
	6417

	Cedar Rapids, IA
	3462
	2824
	6286

	Wellman, IA
	236
	191
	427

	Swisher, IA
	478
	384
	862

	Ely, IA
	157
	126
	283

	Fairfax, IA
	218
	177
	394

	Homestead, IA
	90
	73
	164

	Mount Vernon, IA
	754
	606
	1359

	Total Zone 2
	25744
	20912
	46656

	 
	 
	 
	 

	Zone 3
	 
	 
	 

	Ainsworth, IA
	11
	10
	21

	Keswick, IA
	2
	2
	4

	Amana, IA
	4
	3
	7

	Anamosa, IA
	45
	39
	84

	Atkins, IA
	7
	6
	13

	Blairstown, IA
	4
	3
	7

	Brooklyn, IA
	9
	7
	16

	Chelsea, IA
	6
	5
	11

	Clarence, IA
	5
	4
	10

	Hiawatha, IA
	40
	34
	75

	Keota, IA
	6
	5
	12

	Kinross, IA
	2
	1
	3

	Ladora, IA
	3
	3
	6

	Lisbon, IA
	16
	14
	29

	Lowden, IA
	7
	6
	12

	Marengo, IA
	37
	32
	69

	Martelle, IA
	3
	3
	6

	Mechanicsville, IA
	10
	9
	19

	Middle Amana, IA
	8
	7
	16

	North English, IA
	6
	5
	11

	Norway, IA
	7
	6
	14

	Olin, IA
	7
	6
	12

	Parnell, IA
	4
	3
	7

	Robins, IA
	7
	6
	14

	South English, IA
	2
	1
	3

	Stanwood, IA
	6
	5
	10

	Victor, IA
	7
	6
	14

	Washington, IA
	62
	53
	115

	West Chester, IA
	4
	3
	7

	Williamsburg, IA
	31
	27
	58

	Cedar Rapids, IA
	13
	11
	24

	Brighton, IA
	8
	7
	16

	Fairfield, IA
	65
	56
	120

	Richland, IA
	5
	4
	9

	Sigourney, IA
	16
	14
	30

	Crawfordsville, IA
	4
	3
	7

	Morning Sun, IA
	5
	4
	10

	Mount Pleasant, IA
	67
	57
	124

	Olds, IA
	3
	3
	7

	Wapello, IA
	16
	16
	32

	Wayland, IA
	5
	5
	11

	Winfield, IA
	5
	5
	10

	Atalissa, IA
	6
	5
	11

	Bennett, IA
	5
	5
	9

	Columbus Juncti, IA
	19
	19
	38

	Conesville, IA
	4
	4
	8

	Durant, IA
	12
	12
	24

	Letts, IA
	6
	6
	11

	Wilton, IA
	7
	7
	14

	Muscatine, IA
	134
	132
	266

	New Liberty, IA
	3
	3
	6

	Nichols, IA
	7
	7
	14

	Stockton, IA
	4
	4
	8

	Walcott, IA
	3
	3
	6

	Wheatland, IA
	3
	3
	6

	Wilton, IA
	17
	17
	34

	Davenport, IA
	45
	45
	90

	Davenport, IA
	85
	84
	169

	Davenport, IA
	99
	97
	196

	Total Zone 3
	1039
	952
	1990
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