Weight Documentation


Sampling weights were created in order to balance sample proportions to reflect the population under study. The following pages outline the methods involved in creating weights and the source of the population parameters. Weights were created for both the household file and the person file. Each file contains a composite weight derived using an iterative process containing each component weight. The reason for using this iterative process is due to the fact that as weights are multiplied together to create a composite weight, shifts in precision can occur with the component weights. 

Iterative Processing

This dilemma may be highlighted by the following example. Let us suppose we have a data file consisting of household records, each of which is coded according to geographic region and annual income levels. Traditional weighting procedures would produce an unweighted frequency distribution of numbers and proportions of households by geographic region. This would be compared to population proportions based on some known distribution – from census estimates, perhaps. Population proportions for each region would be divided by sample proportions for the same region to derive a geographic weight.  This process would be repeated for income level, resulting in two separate weights. To derive a composite weight, one would derive the product of both weights, normalizing the weight based on the sample size. If one generated frequency distributions for the number of households by geographic region (weighted by the composite weight), sample proportions would be slightly different from population proportions based on the effect that multiplication between geographic and income weights would have on the geographic weight. 

To reduce this effect, we create composite weights based on an iterative process. Component weights for each file are created based upon the variables used in the weighting process. Composite weights are then produced by deriving the product of the component weights. This composite weight is adjusted, normalized by the sample size. Weighted frequencies are generated for each of the component variables. Sample (weighted) proportions are generated and new component weights are derived based upon the division of population proportions by sample (weighted) proportions. This iterative process is continued until the sample (weighted) proportions approach the population proportions. This process ends when adjusting the sample component weights further would not reduce the difference between sample and population proportions. Each component weight is treated in this manner. When all component weights have been adjusted using this iterative process, a new composite weight is derived and normalized for the sample size. This represents the final weight to be utilized in analyzing the data. The following pages represent the construction of the component weights for each file 

Household File


The household file contains basically three component weights. The first weight may be thought of as a county weight. This weight adjusts the sample proportions between Knox and Blount Counties to reflect actual population proportions between each county based on the number of households. Reliable data on the number of households at the county level is produced on a decennial basis through the US Census Bureau. Household estimates from the 2000 census were not available; however, we have utilized an internal estimate that we feel is a reliable population parameter. The following table details the creation of the county weight for the household file:

Table 1: Creation of Household Component Weight – Number of Households by County

County
Sample Frequency
Sample Proportion
Population Frequency
Population Proportion
Weight


Blount
380
.2471
41,156
.2145
0.8681

Knox
1,158
.7529
150,691
.7855
1.0433

Totals
1,538

191,847



Population Source Data: Internal estimate, 2000

In addition to the county weight, an additional weight was constructed by comparing differences between the sample and the population in terms of vehicles and persons per household. This was accomplished by looking at vehicles per household within household size. For instance, sample and population proportions listed below indicate the percentage of households with zero vehicles and one person, zero vehicles and two persons, etc. and continuing through 3 or more vehicles and 4 or more persons. Population parameters are based on internal estimates and are based on aggregate total households within both Blount and Knox Counties. 

Table 2: Creation of Household Component Weight – Number of Household by Vehicles/Persons
Vehicle/Persons Interval
Sample Frequency
Sample Proportion
Population Frequency
Population Proportion
Weight

0 Veh / 1 Person
64
.042
10,552
.055
1.3095

0 Veh / 2 Persons
20
.013
3,070
.016
1.2308

0 Veh / 3+ Persons
5
.003
2,686
.014
4.6667

1 Veh / 1 Person
204
.133
33,381
.174
1.3083

1 Veh / 2 Persons
160
.104
16,691
.087
0.8365

1 Veh / 3 Persons
55
.036
6,331
.033
0.9167

1 Veh / 4+ Persons
19
.012
5,372
.028
2.3333

2+ Veh / 1 Person
39
.025
6,139
.032
1.2800

2 Veh / 2 Persons
332
.216
35,684
.186
0.8611

2 Veh / 3 Persons
121
.079
15,540
.081
1.0253

2 Veh / 4+ Persons
142
.092
18,417
.096
1.0435

3+ Veh / 2 Persons
147
.096
9,592
.050
0.5208

3+ Veh / 3 Persons
119
.078
12,470
.065
0.8333

3+ Veh / 4+ Persons
111
.072
15,540
.081
1.1250

Population Source Data: Internal estimate, 2000

Person File


The person file contains three component weights. The first is a county weight that takes into account differences in county population between the sample and the universe. The second is a weight based on household size and the third is a weight that takes into account differences in age distribution. The following set of tables denotes the construction of the each weight. Note that the unit of analysis in this file is persons and therefore county totals represent total numbers of people rather than households. In the construction of the household size weight, population per household size category was estimated by multiplying the number of households within each category by the household size represented by that category. For example, if there are 10,000 households with one person, than there are 10,000 people within that household size category; if there are 20,000 households with two persons, than there are 40,000 people within this category. This algorithm is reproduced for each category. Note that population totals for Table 4 do not match population totals in Table 3. This is due to the fact that we do not have detailed household size estimates; the last category is collapsed (4 or more) so some precision is lost resulting in different population totals. 

Table 3: Creation of Person Component Weight – Population by County

County
Sample Frequency
Sample Proportion
Population Frequency
Population Proportion
Weight

Blount
919
.2466
105,823
.2169
0.8796

Knox
2808
.7534
382,032
.7831
1.0394

Totals
3,727

487,855



Population Data Source: US Bureau of the Census, 2000 Census of Population and Housing

Table 4: Creation of Person Component Weight – Household Size by County (Persons within Households)

County
Household Size
Sample Frequency
Sample Proportion
Population Frequency
Population Proportion
Weight

Blount
1
77
.0838
9,618
.0945
1.1277


2
336
.3656
29,424
.2900
0.7932


3
201
.2187
23,997
.2365
1.0814


4+
305
.3319
38,422
.3787
1.0485

County Total
919

101,461



Knox
1
230
.0819
43,696
.1226
1.4969


2
982
.3497
100,740
.2827
0.8084


3
693
.2468
79,371
.2228
0.9028


4+
903
.3216
120,672
.3719
1.0532

County Total
2,808

356,321



Population Source Data: Internal estimate, 2000


The final component weight created for the person file is based on the age distribution of the sample population. Respondents who refused to provide their age were imputed in order to create the weight by re-allocating refusals into the sample age distribution for those who did provide their age. 

Table 5: Creation of Person Component Weight – Population by Age Cohort

County
Age
Sample Frequency
Sample Proportion
Population Frequency
Population Proportion
Weight

Blount
0 – 9
82
.0892
12,505
.1182
1.3251


10 – 17
108
.1175
10,938
.1034
0.8800


18 – 24
46
.0501
8,737
.0826
1.6487


25 – 34
84
.0914
13,628
.1288
1.4092


35 – 44
115
.1251
17,758
.1678
1.3413


45 – 54
173
.1882
16,950
.1602
0.8512


55 – 64
111
.1208
11,007
.1040
0.8609


65+
200
.2176
14,300
.1351
0.6209

County Total
919

105,823



Knox
0 – 9
315
.1122
46,095
.1207
1.0760


10 – 17
292
.1040
36,583
.0958
0.9213


18 – 24
178
.0634
43,067
.1127
1.7779


25 – 34
310
.1104
53,795
.1408
1.2754


35 – 44
420
.1496
61,924
.1621
1.0838


45 – 54
451
.1606
54,580
.1429
0.8897


55 – 64
298
.1061
37,323
.0977
0.9206


65+
544
.1937
48,666
.1274
0.6576

County Total
2,808

382,032



Trip File


The trip file contains information about trips made by each person within the person file. This file includes the person weight constructed according to the above-mentioned parameters with one adjustment. The weight included with the trip file has been adjusted to ensure that weighted totals generated from the trip file equal the weighted total of person trips generated from the person file. 

� Weight refers to the quotient obtained by dividing the population proportion by the sample proportion. 





