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Overview

The purpose of this report is to document the data weighting, imputation, and expansion processes used in the final data set construction for the Atlanta Household Travel Survey.  In addition to this Overview, the chapters include:  

· Data Weighting,

· Data Imputation,

· Data Expansion

The Data Weighting section documents the weighting process and weights used for the weighting procedure.  Final Atlanta Household Survey data can be used both weighted and unweighted.  Weights are used to balance the data set so that the final data is consistent with key demographic and regional characteristics.  The weighting process accounts for both over-representation (smaller weight) and under-representation (larger weight).

The Data Imputation section documents the imputed variables and process used for imputation. Imputation of key variables supports the weighting process and also creates informed values for missing data.  Data from the Atlanta Household Travel Survey contains both the original and imputed levels for each imputed variable.  

The Data Expansion section documents the expansion process.  Survey data are expanded to population levels so that distributions are representative of the region, not just surveyed households. 

Data Weighting

The Atlanta Household Travel Survey resulted in the creation of a data set that contains the demographic and travel behavior characteristics of 8,069 households in the Atlanta region.  The 8,069 Atlanta households, when weighted, have 21,323 persons, 14,449 vehicles, and made 126,127 trips over the 48-hour travel periods.  When expanded, the data represent the 1,355,990 households in the thirteen-county ARC region.  The purpose of this section is to document the procedures for weighting the data.

The Atlanta Household Travel Survey utilizes both weighting and expansion factors to: 1) adjust the sample data to match population parameters and 2) expand trip information to all households in the survey area. This includes the Counties of Cherokee, Clayton, Cobb, Coweta, Dekalb, Douglas, Fayette, Forsyth, Fulton, Gwinnett, Henry, Paulding, and Rockdale. 
 This section illustrates the methodology selected in creating sampling and expansion weighting for the Atlanta Household Travel Study. The variables used in the weighting process include (followed by categories): 
· NRDL (Net Residential Density Level) 

0-<2, 2-<4, 4-<6, 6-<8, 8+
· County (in this case the proportion of each county's population to the total survey area population) 

· Household Income 

Less than $10K, $10K-$19.9K, $20K-$29.9K, $30K-$39.9K, $40K-$49.9K, $50K-$59.9K, $60K-$74.9K, $75K-$99.9K, $100K or More
· Household Size 

One Person, Two Persons, Three Persons, Four Persons, Five or More Persons

· Race/Ethnicity (the race or ethnicity of the respondent was used as a proxy for the household) 

Collapsed cells were used in this case - Black/Non-Black and Hispanic/Non-Hispanic

· Household Vehicle Ownership 

Zero Vehicles, One Vehicle, Two Vehicles, Three Vehicles, Four Vehicles, Five or More Vehicles

Below are the tables that represent the distribution for sample estimates and population parameters as well as weights for each of these key variables. Weight is a result of dividing the population percentage by the sample percentage. Tables 1-1 and 1-2 compare sample estimates with population parameters by NRDL and County, respectively. Tables 2-1 and 2-2 show the distribution of sample estimates and population parameters by Household Income for Central and Outlying counties of the ARC region. Comparison of sample estimates and population parameters by Household Size for each of the counties of the ARC region is reported in Tables 3-1 through 3-13. Tables 4-1 and 4-2 compare two types of data (sample estimates and population parameters) by Ethnicity for Central and Outlying Counties, respectively. This is followed by Tables 5-1 – 5-13 which report the distribution of two types of data by Race for each surveyed county. Finally, Tables 6-1 and 6-2 show two types of data broken by Household Vehicle Ownership for Central and Outlying Counties, respectively. 

In order to create weights for each of these variables, certain cases required imputation. Since population parameters do not classify on the basis of non-response, any cases in the sample data that included non-response must have the non-response imputed before weighting can be achieved. Household Income and to some extent Ethnicity were affected by non-response and had values imputed. The following section discusses data imputation procedures. 

1. Comparison of Sample Estimates and Population Parameters by NRDL and by County

Table 1-1-Comparison of Sample Estimates and Population Parameters by NRDL

	NRDL
	Sample
	Population
	Weight

	0.00-<2.00du/acre
	38.4%
	53.0%
	1.38

	2.00-<4.00 du/acre
	25.2%
	28.9%
	1.15

	4.00-<6.00 du/acre
	14.9%
	8.8%
	0.59

	6.00-<8.00 du/acre
	10.3%
	4.6%
	0.45

	8.00+ du/acre
	11.2%
	4.6%
	0.41

	Total
	100%
	100%
	


Table 1-2-Comparison of Sample Estimates and Population Parameters by County

	County
	Sample
	Population
	Weight

	Cherokee
	1.6%
	3.7%
	2.3

	Clayton
	3.5%
	6.1%
	1.74

	Cobb
	19.0%
	16.8%
	0.88

	Coweta
	1.7%
	2.3%
	1.35

	DeKalb
	27.6%
	18.4%
	0.67

	Douglas
	0.7%
	2.4%
	3.43

	Fayette
	1.0%
	2.3%
	2.30

	Forsyth
	1.1%
	2.5%
	2.27

	Fulton
	24.5%
	23.7%
	0.97

	Gwinnett
	13.0%
	14.9%
	1.15

	Henry
	3.8%
	3.1%
	0.82

	Paulding
	0.7%
	2.1%
	3.00

	Rockdale
	1.7%
	1.8%
	1.06

	Total
	100%
	100%
	


2. Comparison of Sample Estimates and Population Parameters by Imputed Household Income

Table 2-1-Comparison of Sample Estimates and Population Parameters 

by Imputed Household Income (Central Counties)

	Income
	Sample
	Population
	Weight

	< $10,000
	4.1%
	6.8%
	1.66

	$10-<$20,000
	8.0%
	8.3%
	1.04

	$20-<$50,000
	31.8%
	32.7%
	1.03

	$50-<$75,000
	27.0%
	21.1%
	0.78

	$75-<$100,000
	14.7%
	12.7%
	0.86

	> $100,000
	14.5%
	18.4%
	1.27

	Total
	100%
	100%
	


Table 2-2-Comparison of Sample Estimates and Population Parameters 

by Imputed Household Income (Outlying Counties)

	Income
	Sample
	Population
	Weight

	< $10,000
	3.0%
	4.5%
	1.50

	$10-<$20,000
	6.0%
	6.5%
	1.08

	$20-<$50,000
	26.4%
	29.3%
	1.11

	$50-<$75,000
	36.3%
	24.9%
	0.69

	$75-<$100,000
	16.3%
	16.1%
	0.99

	> $100,000
	12.1%
	18.8%
	1.55

	Total
	100%
	100%
	


3. Comparison of Sample Estimates and Population Parameters by Household Size

Table 3-1-Comparison of Sample Estimates and Population Parameters by Household Size (Cherokee)

	HH Size
	Sample
	Population
	Weight

	1
	17.3%
	16.0%
	0.92

	2
	44.4%
	33.0%
	0.74

	3
	15.0%
	19.9%
	1.33

	4
	17.3%
	19.5%
	1.13

	5+
	6.0%
	11.7%
	1.95

	Total
	100%
	100%
	


Table 3-2-Comparison of Sample Estimates and Population Parameters by Household Size (Clayton)

	HH Size
	Sample
	Population
	Weight

	1
	12.9%
	21.9%
	1.70

	2
	47.9%
	28.1%
	0.59

	3
	19.2%
	19.3%
	1.01

	4
	11.5%
	16.4%
	1.43

	5+
	8.4%
	14.3%
	1.7

	Total
	100%
	100%
	


Table 3-3-Comparison of Sample Estimates and Population Parameters by Household Size (Cobb)

	HH Size
	Sample
	Population
	Weight

	1
	25.2%
	23.1%
	0.92

	2
	38.5%
	32.4%
	0.84

	3
	15.8%
	18.0%
	1.14

	4
	14.3%
	16.1%
	1.13

	5+
	6.2%
	10.3%
	1.66

	Total
	100%
	100%
	


Table 3-4-Comparison of Sample Estimates and Population Parameters by Household Size (Coweta)

	HH Size
	Sample
	Population
	Weight

	1
	20.0%
	17.6%
	0.88

	2
	31.4%
	32.5%
	1.04

	3
	25.7%
	20.0%
	0.78

	4
	13.6%
	18.0%
	1.32

	5+
	9.3%
	11.8%
	1.27

	Total
	100%
	100%
	


Table 3-5-Comparison of Sample Estimates and Population Parameters by Household Size (DeKalb)

	HH Size
	Sample
	Population
	Weight

	1
	34.0%
	26.9%
	0.79

	2
	39.6%
	31.1%
	0.79

	3
	13.4%
	17.1%
	1.28

	4
	9.1%
	13.1%
	1.44

	5+
	3.9%
	11.9%
	3.05

	Total
	100%
	100%
	


Table 3-6-Comparison of Sample Estimates and Population Parameters by Household Size (Douglas)

	HH Size
	Sample
	Population
	Weight

	1
	25.0%
	18.4%
	0.74

	2
	40.0%
	32.3%
	0.81

	3
	20.0%
	19.9%
	1.00

	4
	10.0%
	17.5%
	1.75

	5+
	5.0%
	11.9%
	2.38

	Total
	100%
	100%
	


Table 3-7-Comparison of Sample Estimates and Population Parameters by Household Size (Fayette)

	HH Size
	Sample
	Population
	Weight

	1
	9.5%
	14.9%
	1.57

	2
	52.4%
	32.6%
	0.62

	3
	13.1%
	19.1%
	1.46

	4
	17.9%
	21.6%
	1.21

	5+
	7.1%
	11.9%
	1.68

	Total
	100%
	100%
	


Table 3-8-Comparison of Sample Estimates and Population Parameters by Household Size (Forsyth)

	HH Size
	Sample
	Population
	Weight

	1
	15.1%
	14.8%
	0.98

	2
	44.2%
	34.8%
	0.79

	3
	23.3%
	19.9%
	0.85

	4
	14.0%
	19.9%
	1.42

	5+
	3.5%
	10.6%
	3.03

	Total
	100%
	100%
	


Table 3-9-Comparison of Sample Estimates and Population Parameters by Household Size (Fulton)

	HH Size
	Sample
	Population
	Weight

	1
	42.2%
	32.2%
	0.76

	2
	34.5%
	30.4%
	0.88

	3
	12.2%
	15.2%
	1.25

	4
	7.3%
	12.5%
	1.71

	5+
	3.7%
	9.8%
	2.65

	Total
	100%
	100%
	


Table 3-10-Comparison of Sample Estimates and Population Parameters by Household Size (Gwinnett)

	HH Size
	Sample
	Population
	Weight

	1
	18.0%
	18.4%
	1.02

	2
	37.4%
	29.7%
	0.79

	3
	18.4%
	19.4%
	1.05

	4
	18.8%
	19.0%
	1.01

	5+
	7.3%
	13.6%
	1.86

	Total
	100%
	100%
	


Table 3-11-Comparison of Sample Estimates and Population Parameters by Household Size (Henry)

	HH Size
	Sample
	Population
	Weight

	1
	18.2%
	15.4%
	0.85

	2
	39.0%
	31.4%
	0.81

	3
	22.1%
	21.0%
	0.95

	4
	13.0%
	20.0%
	1.54

	5+
	7.8%
	12.2%
	1.56

	Total
	100%
	100%
	


Table 3-12-Comparison of Sample Estimates and Population Parameters by Household Size (Paulding)

	HH Size
	Sample
	Population
	Weight

	1
	27.3%
	14.6%
	0.53

	2
	30.9%
	30.9%
	1.00

	3
	7.3%
	21.9%
	3.00

	4
	23.6%
	20.7%
	0.88

	5+
	10.9%
	11.9%
	1.09

	Total
	100%
	100%
	


Table 3-13-Comparison of Sample Estimates and Population Parameters by Household Size (Rockdale)

	HH Size
	Sample
	Population
	Weight

	1
	13.4%
	16.9%
	1.26

	2
	46.3%
	31.8%
	0.69

	3
	11.9%
	19.9%
	1.67

	4
	20.9%
	17.9%
	0.86

	5+
	7.5%
	13.5%
	1.8

	Total
	100%
	100%
	


4. Comparison of Sample Estimates and Population Parameters by Ethnicity

Table 4-1-Comparison of Sample Estimates and Population Parameters by Ethnicity (Central Counties)

	Race
	Sample
	Population
	Weight

	Hispanic
	5.4%
	7.9%
	1.46

	Non-Hispanic
	94.6%
	92.1%
	0.97

	Total
	100%
	100%
	


Table 4-2-Comparison of Sample Estimates and Population Parameters by Ethnicity (Outlying Counties)

	Race
	Sample
	Population
	Weight

	Hispanic
	4.7%
	3.9%
	0.83

	Non-Hispanic
	95.3%
	96.1%
	1.01

	Total
	100%
	100%
	


5. Comparison of Sample Estimates and Population Parameters by Race

Table 5-1-Comparison of Sample Estimates and Population Parameters by Race (Cherokee)

	Race
	Sample
	Population
	Weight

	Black
	3.0%
	2.5%
	0.83

	Non-Black
	97.0%
	97.5%
	1.01

	Total
	100%
	100%
	


Table 5-2-Comparison of Sample Estimates and Population Parameters by Race (Clayton)

	Race
	Sample
	Population
	Weight

	Black
	34.3%
	51.6%
	1.50

	Non-Black
	65.7%
	48.4%
	0.74

	Total
	100%
	100%
	


Table 5-3-Comparison of Sample Estimates and Population Parameters by Race (Cobb)

	Race
	Sample
	Population
	Weight

	Black
	10.6%
	18.8%
	1.77

	Non-Black
	89.4%
	81.2%
	0.91

	Total
	100%
	100%
	


Table 5-4-Comparison of Sample Estimates and Population Parameters by Race (Coweta)

	Race
	Sample
	Population
	Weight

	Black
	8.6%
	18.0%
	2.09

	Non-Black
	91.4%
	82.0%
	0.90

	Total
	100%
	100%
	


Table 5-5-Comparison of Sample Estimates and Population Parameters by Race (DeKalb)

	Race
	Sample
	Population
	Weight

	Black
	26.0%
	54.2%
	2.08

	Non-Black
	74.0%
	45.8%
	0.62

	Total
	100%
	100%
	


Table 5-6-Comparison of Sample Estimates and Population Parameters by Race (Douglas)

	Race
	Sample
	Population
	Weight

	Black
	13.6%
	18.5%
	1.36

	Non-Black
	86.4%
	81.5%
	0.94

	Total
	100%
	100%
	


Table 5-7-Comparison of Sample Estimates and Population Parameters by Race (Fayette)

	Race
	Sample
	Population
	Weight

	Black
	13.3%
	11.5%
	0.86

	Non-Black
	86.7%
	88.5%
	1.02

	Total
	100%
	100%
	


Table 5-8-Comparison of Sample Estimates and Population Parameters by Race (Forsyth)

	Race
	Sample
	Population
	Weight

	Black
	3.6%
	0.7%
	0.19

	Non-Black
	96.4%
	99.3%
	1.03

	Total
	100%
	100%
	


Table 5-9-Comparison of Sample Estimates and Population Parameters by Race (Fulton)

	Race
	Sample
	Population
	Weight

	Black
	33.6%
	44.6%
	1.33

	Non-Black
	66.4%
	55.4%
	0.83

	Total
	100%
	100%
	


Table 5-10-Comparison of Sample Estimates and Population Parameters by Race (Gwinnett)

	Race
	Sample
	Population
	Weight

	Black
	7.8%
	13.3%
	1.71

	Non-Black
	92.2%
	86.7%
	0.94

	Total
	100%
	100%
	


Table 5-11-Comparison of Sample Estimates and Population Parameters by Race (Henry)

	Race
	Sample
	Population
	Weight

	Black
	16.1%
	14.7%
	0.91

	Non-Black
	83.9%
	85.3%
	1.02

	Total
	100%
	100%
	


Table 5-12-Comparison of Sample Estimates and Population Parameters by Race (Paulding)

	Race
	Sample
	Population
	Weight

	Black
	10.9%
	7.0%
	0.64

	Non-Black
	89.1%
	93.0%
	1.04

	Total
	100%
	100%
	


Table 5-13-Comparison of Sample Estimates and Population Parameters by Race (Rockdale)

	Race
	Sample
	Population
	Weight

	Black
	9.8%
	18.2%
	1.86

	Non-Black
	90.2%
	81.8%
	0.91

	Total
	100%
	100%
	


6. Comparison of Sample Estimates and population Parameters by Household Vehicle Ownership

Table 6-1-Comparison of Sample Estimates and Population Parameters by Household Vehicle Ownership (Central Counties)

	HH Vehicles
	Sample
	Population
	Weight

	Zero
	5.8%
	8.3%
	1.43

	1
	32.9%
	34.5%
	1.05

	2
	42.8%
	40.2%
	0.94

	3
	13.8%
	12.7%
	0.92

	4
	3.1%
	3.2%
	1.03

	5+
	1.5%
	1.1%
	0.73

	Total
	100%
	100%
	


Table 6-2-Comparison of Sample Estimates and Population Parameters by Household Vehicle Ownership (Outlying Counties)

	HH Vehicles
	Sample
	Population
	Weight

	Zero
	1.2%
	3.2%
	2.67

	1
	16.6%
	22.0%
	1.33

	2
	47.7%
	48.1%
	1.01

	3
	23.5%
	19.2%
	0.82

	4
	6.8%
	5.4%
	0.79

	5+
	4.3%
	2.1%
	0.49

	Total
	100%
	100%
	


Data Imputation

Ethnicity was not formally imputed; rather cases were classified into Black/non-Black and Hispanic/non-Hispanic cells. Respondents who classified themselves as black/African American were placed into the Black category; otherwise, they were placed into the non-Black category. This included those who gave no response to the race/ethnicity question. In the case of those who responded they did not know the answer or refused, this affected less than 1% of the entire sample. Those who responded as "other" included about 1.4% of the sample. In both cases, these were coded as non-Black or non-Hispanic. 
In the process of imputing income, a few other variables required imputation to ensure that every case had a valid response. To impute income, the mean level of income by cell was used as a proxy for those households who did not know or refused to answer the income question. This affected 7.8% of the entire sample. In comparison with similar studies of this nature this is a small level of non-response. The cell levels used to impute income for non-response households were found at the intersection of county, household size, and owner/renter status. It was felt that these variables would provide a fair amount of correlation and could explain differences in income level. 
County and Household Size were not affected by any level of non-response so those variables were not modified. The county variable was collapsed into two cells: Central Counties (Clayton, Cobb, DeKalb, Douglas, Fulton, and Gwinnett) and Outlying Counties (Cherokee, Coweta, Fayette, Forsyth, Henry, Paulding, and Rockdale). In the case of owner/renter status there was a miniscule level of non-response (29 cases, less than 0.5% of the total sample). These cases had owner/renter status values imputed based on the following procedures: 
Those in the "other" category for owner/renter status were re-coded based on the open-ended response. In all cases (6), it was deemed the respondents fit more closely into the "renter" category. 
Those who responded they did not know their owner/renter status (23) had their values imputed based on their household size. 

Those with household size less than 2 were put into the owner category and those with more than two were put into the renter category. It is assumed that these classifications could be arbitrary. But with the low number of cases, it is doubtful this has any discernible effect on the final estimates. 
Therefore, mean income levels (for those cases that did submit a valid response to income) were generated for 16 cells (county - 2 cells, household size - 4 cells, and owner/renter status - 2 cells). These average income levels were then donated to households within these cells that did not respond to the income question. An examination of income classification between the original variable and the imputed variable indicate that cases were generally imputed around the middle of the income distribution.  The household distribution for imputed variables is shown in the Tables 7-1 and 7-2.

7. Comparison of Original and Imputed Variables: Household Income and Household Ownership

Table 7-1-Comparison of Original and Imputed Household Income

	Income
	Original
	Imputed

	< $10,000
	3.9%
	3.9%

	$10-<$20,000
	7.7%
	7.7%

	$20-<$30,000
	8.7%
	8.8%

	$30-<$40,000
	8.7%
	10.3%

	$40-<$50,000
	9.8%
	12.1%

	$50-<$60,000
	12.9%
	13.0%

	$60-<$75,000
	11.4%
	15.0%

	$75-<$100,000
	14.9%
	14.9%

	$100,000+
	14.2%
	14.2%

	DK/RF
	7.8%
	0.0%

	Total
	100%
	100%


Table 7-2-Comparison of Original and Imputed Household Ownership

	Income
	Original
	Imputed

	Own
	75.7%
	75.3%

	Rent
	24.0%
	24.7%

	DK/RF
	0.3%
	0.0%

	Total
	100%
	100%


Data Expansion

Once income was imputed, weights were generated based on the ratio between the proportion which exists in the population and the proportion in the sample. In all cases, county level population estimates were used and where applicable, estimates were taken from Census 2000 counts. In some cases (Household Income, Household Size, and Vehicle Ownership), estimates were not available at the county level from Census 2000 counts. In these cases, population counts from the 1990 decennial census were used. 

Net Residential Density Level population estimates were taken from source material provided by the Atlanta Regional Commission which indicated the number of households within each density level stratum. Race and Ethnicity estimates were treated slightly differently than the other weighting variables - in all other cases, counts of households were available. In the case of race and ethnicity, in which it was deemed Census 2000 counts would be preferable, person counts were used. To generate person counts from the sample data, a frequency distribution of race and ethnicity (recoded as Black/non-Black and Hispanic/non-Hispanic) was generated weighted by household size. These percentages were then compared with population percentages from Census 2000. 
Composite weights were generated based on the products of the underlying weights (nrdl, county, income, household size, race, ethnicity, and vehicle ownership). This composite weight was then normalized to ensure the number of weighted cases equaled the number of unweighted cases (8,073). 
Expansion factors were produced to expand the sample to the entire population of households in the survey area based on Census 2000 counts (1,355,990). 

Below follow Tables 8-1 – 8-6 that show the following weighted and expanded variables: NRDL, County, Household Income, Household Size, Race and Vehicle Ownership.

 8. Expanded Variables

Table 8-1-NRDL Expanded

	NRDL
	Weighted
	Expanded

	0.00-<2.00du/acre
	4,232
	711,142

	2.00-<4.00 du/acre
	2,394
	402,333

	4.00-<6.00 du/acre
	700
	117,669

	6.00-<8.00 du/acre
	364
	61,096

	8.00+ du/acre
	379
	63,751

	Total
	8,069
	1,355,990


Table 8-2-County Expanded

	County
	Weighted
	Expanded

	Cherokee
	295
	49,495 

	Clayton
	489
	82,243 

	Cobb
	1354
	227,487

	Coweta
	187
	31,442

	DeKalb
	1484
	249,339

	Douglas
	195
	32,822

	Fayette
	188
	31,524

	Forsyth
	206
	34,565

	Fulton
	1912
	321,242 

	Gwinnett
	1204
	202,317

	Henry
	246
	41,373

	Paulding
	167
	28,089

	Rockdale
	143
	24,052

	Total
	8,069
	1,355,990


Table 8-3-Household Income Expanded

	Income
	Weighted
	Expanded

	< $10,000
	513
	86,191

	$10-<$20,000
	645
	108,352

	$20-<$30,000
	774
	129,998

	$30-<$40,000
	714
	119,982

	$40-<$50,000
	782
	131,358

	$50-<$60,000
	821
	138,022

	$60-<$75,000
	739
	124,107

	$75-<$100,000
	1,084
	182,110

	$100,000+
	1,498
	251,773

	DK/RF
	500
	84,097

	Total
	8,069
	1,355,990


Table 8-4-Household Size Expanded

	HH Size
	Weighted
	Expanded

	1
	1,917
	322,099

	2
	2,503
	420,672

	3
	1,445
	242,852

	4
	1,274
	214,172

	5+
	929
	156,195

	Total
	8,069
	1,355,990


Table 8-5-Race Expanded

	Race
	Weighted
	Expanded

	White
	4,777
	802,827

	Black/African American
	2,582
	433,849

	Hispanic
	401
	67,325

	Asian
	116
	19,503

	Other
	194
	32,486

	Total
	8,069
	1,355,990


Table 8-6-Vehicle Ownership Expanded

	HH Vehicles
	Weighted
	Expanded

	Zero
	592
	99,409

	1
	2,565
	431,070

	2+
	4,912
	825,510

	Total
	8,069
	1,355,990
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