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This report documents the design and conduct of a telephone home interview travel survey of 1,446 households performed in the Fall of 1990 for the St. Louis Region.  The area surveyed (see Figure 1) included the City of St. Louis, St. Louis County, and parts of Jefferson County, Madison County, St. Clair County, Monroe County, and St. Charles County.  The survey was performed for the East-West Gateway Coordinating Council (EWG) by Barton-Aschman Associates, Inc. (BA) with assistance from NSI Research Group (NSI).  This report contains a narrative summary of the survey and a prelimi​nary summary of the survey results.  Specific details of the survey can be found in technical memoranda referenced in the report and included as an Appendix to this report.

Figure PRIVATE 
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Sample Design
A minimum sample size of 1,400 households was recommended for the survey.  This number was chosen based on three main criteria:

•The models to be calibrated using the survey.

•The statistical significance of the survey results.

•The available budget for the survey.

The survey will be used primarily for the calibration of trip production models.  Other uses will include the calibration of trip attraction models and trip distribu​tion models.  The information from this survey could also be used in conjunction with data from an on-board bus survey to calibrate mode choice models.  Experience with previous model calibrations has shown that samples of about 1,300 to 1,600 households provides sufficient data to calibrate reasonable trip production, trip attraction, and trip distribution models.

The statistical significance of data generated by the survey data was also a concern in the design of the survey size.  Statistical significance is a qualifica​tion of the degree of certainty that the experimental or survey results did not occur by chance.  A result is said to be significant when the likelihood of its being random falls below a certain agreed-upon level of probability, called the "accuracy level."  This probability of errors decreases as the size of the sample is increased, but can never be completely eliminat​ed unless the entire universe is enumerated.

If, for instance, the statistic of interest is the mean, one may express precision in terms of the probability that the sample mean could differ from the universe mean by a specific amount by chance alone.  The probability is termed the confidence level and is usually expressed as a percent.  Values of 90 percent or 95 percent are most commonly used as levels of confidence.  The error of the estimate of the mean may be expressed as an absolute or relative error.  Assume, for example, that a sample mean of 80 trips per household was obtained from a survey.  One can describe the desired accuracy as an error of no more than 0.8 trips per household in estimating the mean at the 90 percent confidence level.  This states that if 10 samples of the same size were randomly selected, nine out of 10 of these samples would have means that were bounded by 7.2 and 8.8.  Note that the analyst can not be certain since the sample mean would fall outside the confidence interval one time out of the 10 times.

The ability to specify accuracy levels and confidence levels for the survey allows the results to conform to desired overall accuracy and enhances usefulness of the survey data.  Expected accuracy levels and confidence levels for the survey were estimated based on results obtained from the 1965-66 regional travel survey for the St. Louis Region.  Table 1 shows the expected accuracy levels at the 95 percent confidence level that were estimated from the 1965-66 travel survey prior to the 1990 Regional Travel Survey along with the accuracy levels actually obtained.

Table PRIVATE 
1

Expected and Observed Overall Household Trip Rate Accuracy Levels (95 Percent Confidence Level)
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	PRIVATE 
Trip Purpose
	Expected 1
	Observed 2

	Home-Based Work
	±3.9%
	±4.8%

	Home-Based Non-Work
	±6.1%
	±5.0%

	Non-Home-Based
	±11.8%
	±6.6%

	Total Trips
	±4.6%
	±3.9%

	1Expected accuracy levels are based on 1965-1966 travel survey results and the assump​tion of the survey size of 1,400 households.

2Observed accuracy levels are based on the preliminary results of the 1990 travel survey for 1,446 households.


The funds available for the survey dictated an upper limit on the size of the survey.  Budget constraints limited the sample size to 1,400 households.  This sample size was exceeded slightly due to surveying techniques, better response rates than expected, and the need to complete areawide "replicates" once a single household from replicate was surveyed.  Areawide replicates and sample selection are explained more fully in Chapter 3, Sample Selection.

The total number of completed, useable households sampled for the survey area totaled 1,446.  Based on 1990 estimates prepared by EWG staff, the area sampled encompassed 862,500 households.  Thus, the sample rate was about 0.17 percent or, in other words, each sampled household represented about 600 households.

Additional details regarding the sample design can be found in the technical memo​randum entitled, "Task B.1--Determination of Sample Sizes", dated May 21, 1990.

Sample Stratification
For the St. Louis region, one of the main uses of the survey will be the recalibr​ation of the trip production models.  Since the trip production models are stratified by income group and household size, the allocation of sample house​holds to those strata was a prime concern.  Three basic methods were consid​ered for the allocation of samples to the socioeconomic strata:

•Allocation to ensure equal accuracy in each stratum.

•Optimum allocation. 

•Allocation proportional to the distribution of households in the region.

The first method specified a level of accuracy and confidence level for each stratum; for example, ±10 percent at the 90 percent confidence level.  Two difficulties emerged from such an approach.  First of all, the accuracy require​ment for a stratum was not related to the size of the stratum in the universe.  Information for households in a stratum which contributed only two percent of the trips in the region would have had the same precision as a stratum that contributed fifteen percent of the trips.  Second, if the precision level was set such that, for example, only one-half of the expected number of households in a stratum would be required to satisfy the precision require​ment, then the required number of samples for the stratum would have been obtained about one-half way through the survey.  Additional households in that stratum would had to have been discarded for the remainder of the survey.  Even worse, if the quota for a particular stratum was twice the expected share of the stratum, the number of contacts required in the pre-qualification interviews would be doubled.  This would have caused an increase in the cost of the survey.

An alternative to the first method was optimal allocation.  This method would have set the sample size per stratum proportional to the product of the stan​dard deviation of the variable to be measured in the stratum and the number of households in the universe in the stratum.  In this way, strata that had a large number of households would have been represented in proportion to their occurrence in the universe of all households in the region.  That is, a stratum that represented 90 percent of the households in the universe would receive 90 percent of the samples, provided all strata had equal standard deviations.  At the same time, if the standard deviation of a variable for one stratum was larger than the standard deviation for another stratum, the stratum with the higher standard deviation would have been given proportionately more samples.

There were three difficulties with the second approach.  First, the optimal alloca​tion could vary based on the variable being considered.  The optimal allocation based on home-based work trip rates could have been different than the optimal allocation based on home-based non-work trip rates.  Second, as with the first allocation method, the optimal allocation would have cost more since households would have been rejected once the optimal number of samples was obtained for a cell.  Finally in order to minimize the overall sample size, certain strata might have small numbers of samples allocated.  The number of samples allocated to some strata might be suffi​ciently small to compromise the use of trip rates from those strata.

The third allocation process was the selected process.  Samples were allocated to a stratum in proportion to the number of households in the stratum in the universe.  This process was straightfor​ward to apply and cost effective.  Al​though the precision levels varied for each stratum using the third method, they tended to reflect the stratum's importance to trip making in the region.

The third sample allocation procedure could have been applied as a quota sample--when the expected number of household for stratum was obtained, additional sample household for the stratum would have been discarded.  This procedure would have reduced the cost effectiveness of the third sample allocation technique and was not used.  Rather, households were allocated to cells based simply on their frequency in the random sample (and their participa​tion in the survey).  It was expected that some biases in the sample would occur using this procedure, but that the biases could be easily corrected using weighting techniques.  Sampling biases did, in fact, occur (e.g., undersampling of low income households).  However, the biases were not extreme enough to compromise the validity of the data.  Techniques for correcting for the biases are discussed in Chapter 8, The Next Steps.

The expected distribution of households by household size and income group that was projected prior to the survey is shown in Table 2.  It was estimated from draft projections of households in the region by size and income group for 1990 (prepared by the EWG personnel).  Table 3 shows the actual distribution of households obtained from the survey.  The distribution percents shown in Table 3 are based only on those households reporting their incomes and can be compared directly to the distribution percents shown in Table 2.

Three income groups were used in Tables 2 and 3:  low income, medium income, and high income.  The groups were based on the current groupings used in the St. Louis region for travel modeling purposes.  These groupings corresponded roughly to income tertiles.  In 1990 dollars, the annual household income tertile breakpoints based on EWG estimates were:


Low Income:

less than $20,000


Medium Income:
$20,000 to $40,000


High Income:
more than $40,000.

Table PRIVATE 
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	PRIVATE 

	Household Size
	

	Income Group
	1 
	2 
	3 
	4 
	5+ 
	Total 

	Low
	234
	113
	50
	32
	30
	459

	(Per​cent)
	(16.7%)
	(8.1%)
	(3.6%)
	(2.3%)
	(2.1%)
	(32.8%)

	Medium
	105
	154
	70
	53
	41
	423

	(Per​cent)
	(7.5%)
	(11.0%)
	(5.0%)
	(3.8%)
	(2.9%)
	(30.2%)

	High
	31
	161
	117
	119
	90
	518

	(Percent)
	  (2.2%)
	 (11.5%)
	  (8.4%)
	  (8.5%)
	  (6.4%)
	 (37.0%)

	Total
	370
	428
	237
	204
	161
	1,400

	(Percent)
	(26.4%)
	(30.6%)
	(16.8%)
	(14.6%)
	(11.5%)
	(100%)

	1The distribution shown in this table was developed by Barton-Aschman Associates, Inc. based on draft projections of households by income group and household size for 1990 prepared by EWG.
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	PRIVATE 

	Household Size
	

	Income Group
	1 
	2 
	3 
	4 
	5+ 
	Total 

	Low
	126
	97
	52
	18
	25
	318

	(Per​cent)
	(9.5%)
	(7.3%)
	(3.9%)
	(1.4%)
	(1.9%)
	(24.1%)

	Medium
	101
	163
	75
	63
	54
	456

	(Per​cent)
	(7.7%)
	(12.3%)
	(5.7%)
	(4.8%)
	(4.1%)
	(33.9%)

	High
	35
	203
	116
	124
	68
	546

	(Percent)
	  (2.7%)
	 (15.4%)
	  (8.8%)
	  (9.4%)
	  (5.2%)
	 (39.5%)

	Total
	262
	463
	243
	205
	147
	1,320

	(Percent)
	(19.8%)
	(35.1%)
	(18.4%)
	(15.5%)
	(11.1%)
	(100%)

	Income Unreported
	24
	50
	25
	22
	5
	126


As can be seen by comparing Tables 2 and 3, there are some substantial differenc​es in the number of expected and surveyed households for some of the cells.  Specifical​ly, there was a substantial undersampling of the low income, one person households.  This undersampling was offset by oversampling of other groups such as medium and high income, two person households, and medium income five or more person house​holds.  These differences can proba​bly be attributed to two sources:  sampling errors and errors in the estimated distribution.  Also note that only 126 households, about 8.7 percent of the total households sampled, refused to report their incomes.  Often, 15 percent or more of the households in a sample refuse to report their income.  Thus, the low refusal rate was quite good.  The differ​ence in expected samples and samples actually obtained by income group and household size, and the number of households refusing to report their incomes are not expected to adversely affect the value and results of the survey.  The survey results should be weighted to match the 1990 distribution of households by income group and household size when the 1990 Census data become available (see Chapter 8, The Next Steps, for more information).  This distribution might vary from the expected distribu​tion shown in Table 2.  In addition, all house​hold size-income group cells (with the possible exception of low income four person households) have sufficient numbers of sampled households to calculate reasonable cell statis​tics (e.g., average trip rates, variation of trip rates, etc.).

Additional details regarding the sample stratification can be found in the technical memorandum entitled, "Task B.1--Determination of Sample Sizes", dated May 21, 1990.

Survey Methodology
A mail out-telephone collection survey methodology was used for the St. Louis Region Travel Survey.  The methodology included the following steps and characteris​tics:

•A random sample of listed and unlisted telephone numbers was drawn as a proxy for the households in the region (see Chapter 3, Sample Selection).

•The telephone numbers were called and households were recruit​ed for the survey.  Several informational questions were asked and a travel day was assigned.

•A "travel packet" of travel diaries, a household and person ques​tion​naire, and instructions were mailed to the house​holds agree​ing to participate in the survey.

•Households were called one or two days after their travel day and the household, person, and travel data was collected over the telephone.

•The data were edited, coded, and keyed to computer data base files.

The mail out-telephone collection survey methodology was selected for several reasons.  First, the methodology was cost effective.  The cost for each complet​ed household survey was about $100.  Second, it was possible to collect high quality data using the methodology.  Interviewers had personal contact with each surveyed household and could clarify unclear responses.  Finally, the methodology was effective for reducing underreporting of trips since interview​ers could probe for easily forgotten trips.

Two other home-interview survey methodologies used in the past were not considered for the St. Louis survey.  The first widely used methodology was the in-home interview where surveyors would actually gather trip information based on a personal interview completed in the respondent's home.  This methodology resulted in very high quality data.  However, the method was very costly.  In addition, based on recent experience in the Dallas-Fort Worth area, the in-home interview methodology has resulted in lowered participation rates due to the reluctance of interviewees to allow interviewers into their homes.

The second travel survey methodology that has been used is the self adminis​tered, "mail out/mail back" survey.  This methodology can be similar to the mail out-tele​phone collection survey with the exception that no travel information is collected over the telephone.  Travel diaries and household questionnaires are completed by respon​dents and mailed back to the surveyors.  This survey methodology is very cost effective.  However, the surveys instruments require very careful design to ensure that they are clear, concise, and unbiased.  The methodology suffers from the lack of personal contact between the interviewer and the surveyed household members and the non-response rate is very high even with telephone reminders.  This makes it subject to the problem of underreporting of trips.

Questionnaire Design
The survey instrument consisted of two parts:  a household data question​naire that obtained data on characteristics of the household and the members of the household, and a travel diary that collected travel data for each trip made by a household member (aged five and older) on the travel day.  Figure 2 shows the household data form and Figure 3 shows the travel diary.  Note that both of the forms are designed to be as user friendly as possible through the use of "check-off" boxes for many of the questions.  The household data form was printed on white 8-1/2 inch by 11 inch paper.  The travel diary was printed on blue 8-1/2 inch by 11 inch card stock.

The survey data were collected by interviewers on similar, but slightly different questionnaires (see Figures 4 and 5).  The check-off boxes were replaced by numbers that made the collection forms largely self-coding.  In addition, in the person data section of the household questionnaire, two questions regarding whether or not the person was interviewed and whether or not the person used the travel diary were

Figure PRIVATE 
2
Household Data Questionnaire (Mail Out Version)tc  \f P  \l 8 "2
Household Data Questionnaire (Mail Out Version)"
Figure PRIVATE 
3
Travel Diary (Mail Out Version)tc  \f P  \l 8 "3
Travel Diary (Mail Out Version)"
Figure 3
(continued)

Figure PRIVATE 
4
Household Data Questionnaire (Data Collection Version)tc  \f P  \l 8 "4
Household Data Questionnaire (Data Collection Version)"
Figure PRIVATE 
5
Travel Diary (Data Collection Version)tc  \f P  \l 8 "5
Travel Diary (Data Collection Version)"
Figure 5
(continued)

added.  These questions were completed by the interviewer.  The household data collection form also included a trip summary section that was completed by the interviewer at the end of a survey and an administrative section used to record the progress of the interview.  The survey data collection forms were printed on white 11 inch by 17 inch card stock.
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Development of Telephone List
A random sample of 10,000 residential tele​phone numbers was obtained for the St. Louis region.  The telephone numbers were purchased from a commercial vendor, Survey Sampling, In​corporated (SSI), of Fairfield, Connecticut.  This firm provides sample households which are drawn from the telephone listing of households in a region.  Two kinds of lists of residential telephone numbers are available from the firm:  

•Telephone numbers based on a file of listed residential telephone num​bers in a geographically de​fined region (listed telephone numbers).

•Telephone numbers possible in working blocks of exchang​es located within the geographically defined region (unlisted tele​phone numbers).

The split between listed and unlisted telephone numbers was based on assump​tions regarding the breakdown of households with listed and unlisted telephone numbers along with assumptions regarding the likelihood of a listed or unlisted telephone number result​ing in completed survey.  The sample list was broken down as follows:

•4,400 listed telephone numbers.

•5,600 unlisted telephone numbers.

The area covered by the survey for the sample selection was defined by Census tract.  All Census tracts in the City of St. Louis, St. Louis County, and St. Charles County were includ​ed.  In the remaining four counties, Jefferson, Madison, Monroe, and St. Clair, only the Census tracts fully or partially covered by the survey region were included.  Thus, the survey area was slightly over​stated.  However, the likelihood of including a household in the survey from the area outside of the survey region was small, and the adverse effect of inadver​tently including such a household in the survey was negligible.

Possible Biases from Using Only Households with Listed and Unlisted Tele​phones for Sample Frame
Households with listed and unlisted telephones were selected as the sample frame for the St. Louis Region Travel Survey.  Thus, households that did not own a telephone were not included in the survey.  The omission of households without telephones from the sample frame might have introduced bias into the travel survey.  Table 4 summa​rizes information provided by SSI regarding the number of households in the region that had telephones at the time of the sample selection along with the percent of the telephones that were listed.  As can be seen in Table 4, about 96 percent of the total households in the region had telephones.  Approximately 31,000 house​holds in the survey area did not have telephones.  Based on the sampling rate for the survey, about 50 samples should have been collected from households without tele​phones in an unbiased sample.

Table PRIVATE 
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	PRIVATE 

	
	
	Households With Phones
	

	County
	Total House​holds
	Percent

With

Tele​phone
	Number
	Per​cent

List​ed
	Households

Without

Telephones

	Madison, IL
	88,620
	95.4%
	84,541
	70.6%
	4,709

	Monroe, IL
	2,647
	96.2%
	2,546
	76.7%
	101

	St. Clair, IL
	93,978
	93.8%
	88,157
	66.2%
	5,821

	Jefferson, MO
	27,679
	95.4%
	26,407
	75.7%
	1,272

	St. Charles, MO
	72,057
	97.0%
	69,895
	79.7%
	2,162

	St. Louis, MO
	370,327
	98.2%
	363,710
	75.6%
	6,617

	St. Louis City
	167,765
	93.4%
	156,690
	65.3%
	11,075

	Total
	823,073
	96.2%
	791,946
	72.3%
	31,127

	Source:Barton-Aschman Associates, Inc. based on 1990 telephone listing information compiled by Survey Sampling, Incorporated.


There are two main ways in which the omission of households without tele​phones from the survey frame can bias the survey.  The first is if the house​holds are dispropor​tionately allocated to certain socioeconomic groups.  The second type of bias is if the households without telephones have travel charac​teristics different from similar households with telephones.

For the first case, it is likely that households without telephones are more likely to be low income households and, quite likely, one or two person house​holds.  If no adjust​ment is made for the disproportionate allocation, regional averages (e.g., average trips per household for the region) will be biased.  The effects of this possible bias can be mitigated through the weighting of the survey data before the calculation of regional averages, rates, and totals.  This weighting process was anticipated for the survey even before the effect of omitting households without telephones from the survey frame was considered.  Chapter 8, The Next Steps, provides additional information regarding the weighting of the survey data.

The second type of bias introduced by omitting households without telephones from the sample frame is more difficult to quantify.  This second type of bias is the bias that would occur if households without telephones had significantly different travel patterns from similar households with telephones.  For exam​ple, it might be hypothe​sized that households without telephones would make more trips than similar households with telephones since they could not use the telephone as a substitute for trip-making.  It might also be argued that their trip making could be lower than trip making for households with tele​phone service even after standardizing for family size and income.  This argument would be based on being at the low end of the low income group and the high end of unemployment rate.  The only way to determine the effect of this bias would be to survey the house​holds without telephones and compare them to households with telephones controlling for the effects of household size and income (or household size and auto availability).  Based on preliminary results of this survey and results from other surveys, it is likely that it would not be possible to measure statistically significant differences in trip rates between the two groups (if the socioeconomic differences are taken into account).  In any case, the impact would be small on the overall trip rates.  Assuming a difference of as much as one quarter in the trip rate, the overall change in regional rates would be on the order of only ADVANCE \U 3.60+ADVANCE \D 3.601%.  Thus, the only correction suggest​ed to account for biases introduced into the survey by omit​ting households without telephones from the sample frame is to ensure that the survey is weighted to match the regional distribution of households by income group and household size whenever "regional" rates or totals are estimated from the survey data.

Use of Areawide Replicates to Avoid Geographic Biases
In order to insure representative results for the survey, a replicate system was used.  The St. Louis sample was stratified into twenty-four replicates.  To do this, the  1st, 25th, 49th, etc. telephone numbers were assigned to replicate one; the 2nd, 26th, 50th, etc. telephone numbers were assigned to replicate two; the 3rd, 27th, 51st, etc. telephone numbers were assigned to replicate three, and so on.  This procedure was used for the original random samples of 4,400 listed telephone numbers and 5,600 unlisted telephone numbers.  The listed and unlisted samples were then combined to form the entire sample file with twenty-four replicates.  Eight of the replicates had 416 telephone numbers and the remaining sixteen replicates had 417 telephone numbers.

Since each replicate was, in effect, a mini-random sample of the survey area, each replicate was representative of the survey area (as long as the replicate was complete​ly used).  Telephone assignments were distributed to survey "recruiters" one replicate at a time.  Each replicate was completely exhausted before samples from a new replicate was used.  In other words, all required call-backs for each telephone number in the replicate were made in the recruiting stage before telephone numbers from a new replicate were used.  Note that replicate number twenty-four was used for the pretest.  In order to complete the travel survey, it was necessary to use sixteen of the remaining twenty-three replicates.

Additional details regarding the sample selection can be found in the technical memorandum entitled, "Task B.3--Develop Telephone List", dated December 4, 1990.

ADVANCE \Y 252.0PRIVATE 
4.

Training Procedures
Training Procedures"


NSI is a market research firm that had per​formed travel surveys in Austin, Texas, and New Jersey with BA prior to the St. Louis survey.  NSI had just completed a travel survey for the San Antonio, Texas area just prior to the St. Louis survey and, thus, had experienced surveyors and survey man​agement staff available for the St. Louis survey.  Nevertheless, training of the surveyors for the St. Louis Regional Travel Survey was not taken lightly.

A key element of the training program was the preparation of a detailed training manual.  The following chapters comprised the training manual:

•The Introduction provided general background information on the St. Louis region being surveyed as well as general background regarding the survey.

•Instructions to Interviewers provided information on specific inter​viewer responsibilities.

•Conducting the Interview provided detailed instructions regarding the conduct of the actual data collection interview.

•How to Fill Out the Survey Forms provided detailed instructions on how to record the survey information on the two survey forms as well as detailed information for each question including allowable responses and codes.

•The Appendices described the initial telephone contact procedures for survey respondent recruiters, defined terms used in the travel survey, defined land-use codes, provided an example travel survey packet that would be mailed to participating households, and provided an example work packet of materials for a surveyor.

The final document was entitled, Interviewer Manual, prepared for the East-West Gateway Coordinating Council by Barton-Aschman Associates, Inc., and dated August, 1990.

A training session for interviewers was held at the NSI offices in Austin, Texas prior to the survey pretest.  The training session included a practice session with role playing of recruiting calls and the data collection telephone survey.
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TSMIS Overview
The Travel Survey Management Information System (TSMIS) is a microcom​puter software pack​age designed to assist in the implementation and manage​ment of a regional travel survey.  The use of TSMIS was central to managing the St. Louis travel survey and, thus, is described briefly here.

TSMIS was originally developed by BA for use in a home interview travel survey in the Charlotte, North Carolina metropolitan area.  The software package has been modified for use in telephone interview travel surveys in the Denver, Colorado and the Austin, Texas metropolitan areas, the State of New Jersey, and for the San Juan, Puerto Rico metropolitan area.  The software was modified for use in the St. Louis Region Travel Survey. 

TSMIS is composed of a series of interconnected program modules constructed using both existing database management (dBaseIII+) and word processing (WORDSTAR) software packages.  Figure 6 illustrates the role of TSMIS in the survey management process and the relationships of the program modules.  The program modules are divided into three general functional areas based on the type of product they generate:

•Survey implementation materials.

•Survey progress reports.

•Survey check lists.

Each program module required interaction with a central database file.  This database file contained the random sample of households for the survey area acquired from SSI (see Chapter 3).  The required interaction with the database file was interactive and, thus, provided a user-friendly operating environment.
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TSMIS also includes a survey editing / checking program (SURVCHK) that was adapted for use in the St. Louis Region Travel Survey.  SURVCHK performed checks on the travel data that were collected and keyed into dBase III+ database files.  The following types of checks were performed:

•Range checks on household data.

•Range checks on person data.

•Range checks on trip data.

•Interrecord checks comparing trip information to household data.

Recruiting Calls
Recruiting calls were made to households included in the random sample of listed and unlisted telephone numbers purchased for this survey.  The objec​tives of the recruiting calls were as follows:

•Introduce the household to the purpose of the travel sur​vey and the fact that the survey was being taken in behalf of the East-West Gateway Coordinating Council.

•Enlist the cooperation and agreement of the members of the sample household to take part in the travel survey including the recording of travel on the travel diaries.

•Set the travel date for the household members to record their travel.

•Determine the number of people in the household, the number of house​hold members five years old and older, and the number of vehicles available to the household.

•Verify that the name and address of the party answering the telephone corresponded to the information included in the sample database for listed telephone numbers.  For unlisted numbers, the name, address, and zip code of the party answering the telephone was obtained.

The telephone interview forms were produced using TSMIS.  They were used to record the results of the recruiting calls.  An example form is shown in Figure 7.  The form accommodated multiple callbacks to households if the initial calls resulted in no answer or a busy signal.  If a household was willing to participate in the survey, the inter​viewer selected the travel day for the household using the master survey schedule shown in Figure 8.

At the end of the each day's recruiting session, the telephone interview coding forms were collected and separated into three groups:

•An acceptance group for households agreeing to partici​pate.
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•A dead group for refusals, disconnected numbers, wrong numbers or moved, commer​cial numbers, busy or no an​swer for five continu​ous days, out-of-area residential loca​tion, or other (e.g., language) problems.

•A call-back group for those telephone numbers that were busy or there was no answer for less than five continuous days.

The acceptance and dead groups were turned over to the data entry staff for input into the central database file for TSMIS.  After input, the forms were placed into a file for storage.  The call-back group was used in the following recruiting session.

A telephone patter or script was used in conjunction with the recruiting calls.  The script  standardized the information given to the household respondent and explained the purpose of the survey.  However, telephone recruiters were allowed to modify the script slightly so that they were more comfortable with the wording.  This made the script flow more smoothly and sound more natural to the respondent.  An example of the basic script is shown in Figure 9.

There were nine possible outcomes each time a candidate telephone number was dialed.  The possible outcomes were as follows:

•Complete, household agreed to participate.

•Refused, household declined to participate.

•Disconnected telephone.

•Wrong number or household moved.

•Commercial number (from unlisted telephone numbers).

•Busy (a total of five attempts were made; no answer also counts as an at​tempt).

•No answer (a total of five attempts were made; busy also counts as an at​tempt).

•Household outside of survey area.

•Other.

Mail Information Packets
When a household agreed to participate in the survey, it was sent a packet of forms including a cover letter signed by the chairman and vice chairman of EWG, an instruction sheet for the survey, an example travel diary, a travel day reminder card, a household data questionnaire, and travel diaries.  The house​holds travel day and
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date were stamped on the travel diaries and the reminder card prior to the compila​tion of a packet to be mailed to a household.  The number of travel diaries required by the household was estimated based on the number of persons five years old and older living in the household.  Examples of the household data questionnaire and the travel diary are shown in Figures 2 and 3.  Figures 10 to 13 show examples of the other forms sent in the mail out packet.

This task used mailing labels and the interview form labels prepared using TSMIS.  In addition, mailing check lists and travel day check lists prepared using TSMIS were used in this task.  All households for a specific travel day were listed on the mailing check list.  As the travel packets were prepared, they were checked-off on the mailing check list.  When a packet was mailed, the household was checked-off on the travel day check list.  This procedure ensured that each household received their packet of information for the survey in a timely manner.  Packets were mailed to participants six to eight days before their travel day.

Reminder Calls
During the evening before each travel day, households were called and remind​ed that their travel day was the next day.  A reminder call check list prepared using TSMIS was used by people making the reminder calls.

Data Collection Calls
The actual telephone interviews were conducted one to three days after the households travel day.  For each interview session, all telephone interviewers were given the necessary material to complete the interviews including:

•Blank telephone interviewer assignment form(s).

•Two sets of preprinted labels to affix to the telephone interviewer assignment forms and the survey household data collection forms.

•Survey forms (household data collection forms and trip data collec​tion forms).

An example of the telephone interviewer assignment form is shown in Figure 14.  This document was used by the interviewer to record his or her daily progress for an assigned "bundle" of households to interview.  The households that the interviewer actually called were based on the preprinted labels given to the interviewer.  The interviewers affixed the preprinted label to the assignment sheet only when the survey was completed, was terminated as unsuccessful (e.g., the participant dropped out of the survey), or if the survey day had to be reassigned.  If a survey required a callback in a following session to complete the collection of the information, the preprinted
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Figure 12
(continued)
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label was paperclipped to the survey forms.  Thus, the preprinted label was affixed to the assignment sheet in the session in which the survey is completed.  The interviewer filled out the summary information for each completed inter​view (number of trips, completion code, and income group) on the assignment sheets at the end of every interviewing session.  The information on the assignment sheets was entered into the TSMIS central database file after every interview session to keep track of the progress of the survey.

At the end of every interviewing session, the interview materials were collected and separated manually into three groups:

•Completed interview group.

•An incomplete survey group.

•A survey reassignment group.

The completed interview group consisted of successful interviews and inter​views that were unsuccessful due to household refusal or other reasons.  This group was turned over to the editing and coding staff.  Any interviews that required a call-back were placed in the incomplete group and were used in the following interview session.  The reassignment group consisted of households that forgot their travel day and could not reconstruct their travel from memory or had a "result code" five (out-of-area on travel day) or six (sick on travel day).  Note that if only some of the members of the house​hold were out of the area or sick, result codes five and six were not used.  This file was reviewed by a supervisor and a new travel date was selected for the household and entered into the central database file.

There were nine possible outcomes from each survey:

•Complete--a completed survey.

•Refused--the household refused to participate in the survey (after initial agreement in the recruiting call).

•No one home, repeated calls--no contact could be made with the house​hold after at least five callbacks.

•Language problem--data could not be collected from all members of the household due to language problems.

•Not in area on travel day--all members of the household were outside of the survey area on the travel day.  The travel day was reassigned, if possible.  Only those households refusing to accept a new travel day received this completion code.

•Sick on travel day--all members of the household were sick on the travel day.  The travel day was reassigned, if possible.  Only those households refusing to accept a new travel day received this com​pletion code.

•Household demolished or converted to commercial--the household was demol​ished or converted to commercial use between the initial recruiting call and the data collection call.

•Household moved--the household moved between the initial re​cruiting call and the data collection call.

•Other--this category included any other problem that prevented the successful completion of a survey such as the telephone being disconnect​ed between the initial recruiting call and the data collec​tion call.

Note that data collection calls could have taken several days to complete.  Attempts were made to personally interview all members of the household over 15 years of age (information from younger children was collected from an adult member of the household based on the child's travel diary).  This required callbacks to households when not all family members were present during an interviewing session.  If an absent member of the family (on the survey data collection day) had completed a travel diary, the informa​tion on the travel diary was collected in lieu of a personal interview.

Interviewers were trained to ask questions and probe for additional information and trips without suggesting possible answers to the respondents.  Some general phrases that were used to get the additional information without leading the respondent were:

•Please explain that a little more.

•Could you be more specific?

•I'm not sure I understand.  Would you explain that again?

•On the last trip you said you made yesterday from your office to your house, did you make a stop for any reason along the way?

Interviewers were also trained to look at the reasonability of a pattern of trips to ensure that trips were not missed.  For example, if a trip was made to work, the interview made sure that a trip was made from work (unless there were mitigating circumstances such as a very long work day to meet a deadline or the person walked home).

Data Editing, Coding, and Keying
Completed surveys were edited, coded, and keyed to computer data files during this task.  Initial editing and coding of the survey data were performed manual​ly.  The surveyor made an initial check to ensure that all information was obtained for the survey, that the information was logical, and that the informa​tion was clearly written on the household and trip collection forms.  The survey forms were then given to editing staff for a double check of the information recorded on the survey forms.  The editing of a survey could have required a follow-up phone call to the household by an editor and/or supervisor to resolve any problems detected with the collected information.

The data collection forms were, to a large extent, self-coding.  Surveyors circled numbers or letters of responses or recorded a letter or number as a response.  Howev​er, two items required coding by the editing staff.  Specifically, the income code was a letter designation on the household data collection form.  This information was converted to a numeric designation by the editors.  On the travel data collection form, surveyors recorded a description of the land use at the destination of the trip.  Editors converted this information to a one digit land use code.

After a sample passed the initial editing and coding procedure, it was passed to data entry personnel for keying into dBase files.  Three different record types were keyed:  household data (record type 1), person data (record type 2), and trip data (record type 3).  The data structures for these three files are shown in Chapter 7, Survey Results.  There was one household data record for each sample number, one person record for each member in the household age five years and older, and at least one trip record (the zero trip record) for each member of the household age five years and older.

After key entry, the data were input to the TSMIS editing program, SURVCH​K.  The program performed range edits on individual fields, intrarecord checks (e.g., to ensure that the starting time of a trip was not after the ending time for the trip), and interrecord checks (e.g., to ensure that there are the correct number of person records for the number of people listed in the household).  The edit checks performed by SURVCHK are shown below:

Household Data Range Checks
•Family size must be in the range 1 - 20.

•Family size age five and older must be in the range 1 - 20.

•Family size age five and older must be less than or equal to family size.

•Visitors must be in the range 0 - 9.

•Income code must be in the range 0 - 9 or R.

•Travel day must be a valid travel date.

•The sum of trip makers and non-trip makers must equal the sum of the family size age five and older plus the number of visitors.

•Listed phone must be 1 or 2 (yes or no).

•Completion code must be 1 (complete).

Person Data Range Checks
•Person numbers are not skipped or repeated.

•Relationship code is in the range 1 - 5.

•Age is in the range 1 - 99.

•Gender is 1 or 2 (male or female).

•Drivers license is 1 or 2 (yes or no).

•Each employment status code must be in the range 1 - 7 and codes must not be repeated.

•Interviewed code is 1 or 2 (yes or no).

•Used diary code is 1 or 2 (yes or no).

Trip Data Range Checks
•Trip numbers are not skipped or repeated for any person.

•A 0 trip record exists for each person.

•Kind of place is in the range 0 - 9.

•Trip purpose is in the range 0 - 9.

•Beginning time of trip is legal (000 - 059, 100 - 159, ...).

•Beginning AM or PM code is A or P.

•Ending time of trip is legal (000 - 059, 100 - 159, ...).

•Ending AM or PM code is A or P.

•Beginning time is before the ending time.

•Mode is in the range 1 - 8.

•Auto occupancy is in the range 1 - 9 if mode is auto driver.

•Auto occupancy is 0 if mode is not auto driver.

•In addition, the program cross-tabulated the trip purpose by the kind of place codes to allow checking for illogical combinations.

Interrecord Checks
•Person number is less than or equal to the sum of the family size age five and older plus the number of visitors.

•At least one trip record (the 0 record) exists for each per​son.

•Persons without a drivers license are not listed as auto drivers.

•If purpose is to work, an employment status of 1, 2, or 3 is listed.

•The sum of motorized trips from the trip records is equal to the total trips coded on the household record.

•The sum of persons making trips in motor​ized vehicles on the trip records is equal to the number of trip makers listed on the house​hold record.

Samples that completely passed the editing were copied into the final data files.  Samples that failed the editing were copied to a "reject" file for correction.  Rejections could have been caused by keying errors or problems missed in the initial editing and coding step.

The final step in the process is the "merging" process.  This step can be accom​plished using a dBase program to merge the home address information from the sample file onto the household record and the trip records (whenever a destination has been recorded as "Home").  This step has not yet been per​formed since it will be more efficient to perform this step after geocoding.  That way, only the zone number information needs to be transferred.

Several documents more fully explain the conduct of the survey and the survey editing:

•Interviewer Manual, prepared for the East-West Gateway Coordi​nating Council by Barton-Aschman Associates, Inc., August, 1990.

•Home Interview Survey Editing and Coding Manual--St. Louis Region Travel Survey, prepared for the East-West Gateway Coordi​nating Council by Barton-Aschman Associates, Inc., August, 1990.

•A memorandum entitled, "Task C.5--Verify and Process Survey Respons​es--Computer​ized Survey Data Edit Checks", dated Decem​ber 4, 1990.

Survey Monitoring Process
NSI used quality control staff, completely separate from the data collection staff, to monitor the survey and assure the maintenance of high quality data.  The quality control staff monitored selected interviewer telephone calls, performed the editing described above, and validated the interviewers' work by calling selected surveyed households to verify responses.

For the recruiting calls, the quality control staff monitored recruiter calls for thorough​ness and clarity.  Quality control staff monitored selected telephone calls for each recruiter to determine whether or not the recruiter followed the script as written (see Figure 8), how well they explained the purpose of the study, how well they listened to the respondent, the thoroughness of their probing for names and addresses, the level of interest of the recruiter, and the tonal quality of the recruiter.  Monitoring of recruiters was "blind"-- recruiters did not know when quality control staff were monitoring their calls.  Any deviations or problems were noted on a validation form and verbally related to the recruiter either by the quality control staff or by the recruitment supervi​sor.

NSI also monitored recruiter productivity.  Specifically, they monitored the number of households recruited per dialing hour by each recruiter as well as the recruiter's number of dialings per hour.  Recruiters were retrained or reassigned if they did not meet a minimum level of productivity.

Finally, NSI also produced weekly productivity reports on recruiters using TSMIS.  Copies of the weekly reports were sent to BA and EWG for review.  The reports summarized agreement rates, recruiter hours worked, and overall recruiter productivity.

NSI also monitored interviewers collecting the travel survey data.  Several types of checks were performed.  First, completed interviews were checked in NSI's field data collection section (the group actually making the telephone calls).  Problems noted were returned to interviewers for immediate clarifica​tion or correction.  The field unit supervisor monitored whether specific interviewers had an inordinate number of surveys returned for clarification.

After surveys were edited in the field unit, they were passed to quality control staff for the editing described in the Data Editing, Coding, and Keying section above.  As with the field unit checks, if an interviewer had an inordinate number of surveys that required problem correction, the field supervisor was notified so the interviewer could be retrained or reassigned.

As with the survey recruiters, quality control staff monitored selected inter​views for each interviewer throughout the survey.  Particular attention was paid to probing for address information (for trip destinations), the tone of voice used by the interviewer, and the overall flow and pace of the interview.  Approximate​ly 10 percent of each interviewers' surveys were validated by quality control staff.  The valida​tion was accomplished by recalling surveyed household and verifying responses to ques​tions.

NSI monitored the productivity of the interviewers using TSMIS.  Reports were generated that showed the number of surveys completed, the productivity of each interviewer (in completed surveys per hour worked), and the average number of trips per household collected by the interviewer.  The reports were generated by interviewer and for all interviewers, combined.  NSI used the individual reports to determine underproductive interviewers and interviewers that seemed to be missing trips due to lack of probing.  These interviewers were retrained or reassigned.

The summary reports were sent to BA and EWG for review.  BA monitored the average overall trip rates and the distribution of households by income group and household size for reasonability.  The status of the survey was discussed with the NSI survey manager weekly.

Two memoranda more fully explain the survey monitoring process:

•"Recruitment Quality Control Procedures", dated Novem​ber 29, 1990.

•"Data Collection Quality Control Procedures", dated No​vember 29, 1990.

The above memoranda were prepared as requirements under Task C1 - Select Sample and Conduct Prequalifying Interviews, and Task C4 - Collect Travel Diary Informa​tion, respectively.
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A pretest of the St. Louis Region travel survey was performed during the last two weeks of June 1990.  The pretest covered all stages of the survey​ing process including selection of households, recruiting calls, travel day assign​ment, survey packet mail-out, reminder telephone calls, collec​tion of the travel data, and coding, editing, and keying of survey results.  Survey recruiting calls were made during the week of June 18.  Travel days were Tuesday, June 26 through Thursday, June 28.  Collection of the travel data was initiat​ed on Wednesday, June 27 and fully completed on Thursday, July 5.  The data collected in the pretest were analyzed for reasonability and to de​termine any potential problems with the survey.  In addition, EWG personnel volun​teering to participate in the pretest were debriefed regarding their experience partici​pating in the survey.

A total of 41 surveys were completed in the pretest.  The telephone numbers for the pretest were obtained from one of the twenty-four replicates of tele​phone numbers purchased from Survey Sampling, Inc. (SSI).  The replicate used had 416 telephone numbers, 183 which were listed and 233 which were unlist​ed.  The telephone list was modified to include five volunteers from the East-West Gateway Coordinating Council (EWG).  To obtain the completed surveys, 411 telephone numbers out of the 416 total numbers were called.

The most important result from the pretest was the identification of problems with survey instruments and survey procedures so that the problems could be correct​ed.  A number of problems were identified and corrected.  In addition, several changes not related to problems with the forms or procedures were suggested.  The problems and corrections are summa​rized below:

•Recruiters did not have a brief, simple definition for EWG and EWG's duties.  A two-sentence explanation was draft​ed and insert​ed into the training manual.

•Scheduling of data collection callbacks was difficult to administer.  The original telephone patter requested a time to call the respon​dent to collect the survey data.  Since the length of each individual data collec​tion call could not be estimated, it was impossible to accurately schedule the data collection calls.  This question was dropped from the recruiters' telephone patter.

•The original recruiters' telephone patter did not request the respondent's cooperation in the survey.  This made the recruiters, as well as one EWG staff member participating in the pretest, uncomfortable.  The telephone patter was modified to ask for cooperation with the study, followed by a brief pause.

•The format for printing the travel data collection forms was changed so that the forms were turned around hori​zontally, rather than vertically, to record information on the second side of the form.

•It was determined that travel packets could safely be mailed six to eight days prior to the respondent's travel day.  Originally, it was thought that the packets would need to be mailed ten days in advance.

•Several statements in the instructions and on the travel diaries were modified to clarify which trips needed to be recorded.

•Reluctance to respond to the income question was noted.  The response categories on the household information form were changed to include identification letters to try to improve the response, especially for low income families (e.g., respondents reported that they were in income group "B" which designated the $10,000 to $14,999 income group).

•Rules for responding to answering machines were estab​lished.  Messages requesting that the respondent call NSI's 800 number were left on answering machines as a last resort to establish contact with the sur​veyed household.

•The date was removed from the survey packet cover letter since the survey would extend over three months.

•Decision criteria were established to help interviewers consistently identify incidental trips that would not be included as actual trips.  The criteria related to the amount of diversion from the normal route for the main trip, the purpose of the stop, and the duration of the stop (see definition of a trip in Chapter 7, Survey Results, for additional informa​tion).

•The trip data collection form was modified to provide a starting point trip purpose for the first trip of the day if the starting loca​tion was not "home".

•The travel day and two of the trip purposes on the exam​ple travel diary included in the survey packet were modi​fied.

•Several other minor format and wording changes were made to the household data form mailed to respondents and the household data collection form.

Details regarding the pretest can be found in the technical memoran​dum entitled, "Task B.5--Pretest Summary," dated August 7, 1990.
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Survey Problems / Resolutions
The corrections made to the survey process and survey forms based on the pretest resulted in a survey with very few prob​lems.  Several problems were, however, encountered in the conduct of the actual travel survey.  These problems and their solutions are summarized below:

•Recruiters were initially recruiting households in which members had ex​pressed doubts about everyone participat​ing.  This was reflected by incomplete interviews in the data collection stage.  Recruiters were reminded that the entire household had to partici​pate in the survey; if one household member refused to participate, that meant that the household refused to participate.

•One interviewer was overly aggressive with a respondent.  A letter of apology was sent to the respondent by NSI, the interviewer was removed from the project, and the remain​ing interviewers were rebriefed regard​ing proper telephone conduct.

•Incorrect forms (from a survey for a different city being performed at the same time by NSI) were mailed to about 130 households.  The data collected from about 50 of the households was suspect and had to be deleted from the survey results.  The travel day for the remaining 80 house​holds was rescheduled and correct forms were remailed to the households.

Disposition of Telephone Calls
In total, 6,373 different telephone numbers were called during the travel survey.  The 6,373 calls results in 1,446 completed, usable surveys.  In other words, 22.7 percent of the initial telephone calls results in usable surveys.  Table 5 shows the final disposi​tion of all telephone number called during the course of the survey.
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	PRIVATE 

	Number
	Percent 

	Recruiting Calls
	
	

	Agreements
	1,893
	29.7%

	Refusals
	1,772
	27.8%

	Disconnected Phones
	1,350
	21.2%

	Wrong Number/Household Moved
	164
	2.6%

	Commercial
	411
	6.4%

	Busy/No Answer (for Five Calls)
	773
	12.1%

	Out-of-Survey Area
	2
	--

	Other (Language Problems)
	     8
	    .1%

	Total
	6,373
	99.9%

	
	
	

	Interview Calls
	
	

	Completions
	ADVANCE \X 54.95(1)ADVANCE \X 29.551,482
	78.3%

	Refusals
	308
	16.3%

	Quit Survey
	40
	2.1%

	Language Problems
	0
	0.0%

	Out-of-Area on Travel Day
	5
	0.3%

	Sick on Travel Day
	6
	0.3%

	Household Demolished
	0
	0.0%

	Moved
	50
	2.6%

	Disconnected
	    2
	   0.1%

	Total
	1,893
	100.0%

	(1)A total of 1,482 interviews were completed.  However, 36 of the interviews were later rejected due to editing or coding problems.  This resulted in 1,446 completed, usable surveys.


Preliminary Results
Preliminary results from the travel survey are summarized in the following sections.  The results are preliminary from the standpoint that the data had not been "linked" (see Chapter 8, The Next Steps) at the time of the summary.  In addition, the survey data had not been weighted to reflect the estimated distribution of all households in the region.  Specific comments regarding the effect of not linking and weighting the data will be made in the sections below if the results summarized could be affected by the linking or weighting of the data.

Before the survey results can be interpreted, the definition of several basic terms used in the travel survey must be understood.  These terms are as follows:

Household.  Generally, a household was considered to be the entire group of persons living in one dwelling unit.  A household could have been just one person living alone or several persons living together.  The household usually consisted of a family with a head (e.g., a father or mother) and all of his or her relatives living in the dwelling unit.  The household also may have included members such as roommates, lodgers, visitors, and maids.  In order to deter​mine whether a person was a member of the household or not, two general rules were applied:


1.Was the person's usual place of residence, at the time of the inter​view, in the house​hold?


The usual place of residence was where a per​son normally slept and where there were living quarters for that person to return to any time he or she wanted to.  It was not just a mailing address.  It could have been a temporary place of resi​dence where a person was staying while looking for permanent living quarters.


2.Was the person from outside the St. Louis area and visiting the house​hold at the time of the interview?


A visitor from outside the area was considered a member of the house​hold for the survey and his or her trips were recorded.  A visitor who lived within the St. Louis area was not considered a member of the household and his or her trips were not included.

Travel Mode.  The means used to travel including auto, pick-up, van, bus, school bus, taxi, motorcycle.

Trip.  A trip was considered to be one-way travel from one point to another which took the person outside the block he or she started the trip in.  Travel must have been made by one of the designated modes of travel which did not include boats, horses, wagons, or bicycles, unless a bicycle was used for a work trip.  Walking trips were not included as trips, unless the walking trip was a work trip.  Note, however, that bicycle and walk trips to and from work were not considered in the summaries included in this report.

Trips made by truck drivers (dump truck, delivery truck, or semitrailer) during their working day were not counted; information on truck trips should be collected in a separate survey.  Also, trips made during the working day by persons whose regular job was making deliveries in any type of vehicle were not counted.

A continuous round trip was considered as two separate trips.  The desti​nation of the first trip and the origin of the second were the farthest point that was reached on the round trip.  For example, if a person traveled to a park, drove around the park without getting out of the car, and returned home, it was counted as two trips.  The destination of the first trip was the park, and the origin of the second trip was the park.

There were some stops that were not considered as ending and begin​ning points of a trip.  These included:

•Stops for traffic delays or detours.

•Stops to transfer from one bus to another on a trip from home to work.

•Stops made en route for an incidental purchase such as gasoline, ciga​rettes, newspaper, etc.

The latter category of incidental stops were not included as separate trips under the following circumstances:

•The stop was made along the normal route taken for another trip (or within two blocks).

•The stop involved a short amount of time (under two minutes).

Other indications of incidental stops were stops made on a home-to-work or work-to-home trip, and stops for a purchase of one item at a conve​nience store.

Travel had to begin or end in the survey area to be included as a trip.  For example, travel from St. Louis to Springfield within the travel day was included as a trip.  However, if the traveler continued his or her journey with a trip from Springfield to Chicago, the second trip was not included as a trip.

The travel day, for the purpose of this survey, was the designated day of travel for the household, which began at 4:00 A.M. that morning and ended at 4:00 A.M. the next day.  The trip had to begin and end during that period to be counted.

Trip Purpose.  The primary reason for making any given trip was consid​ered to be the trip purpose.   Trips were categorized into the following trips purposes:

Go to Work
A work trip was travel to a person's place of employment or business, such as an office, factory, or store.  Some people had more than one job, and travel to each place of em​ployment was considered a work trip.  Also, some persons visited different locations during the day in perform​ing their work, such as doctors and salespeople.  The purpose of each of these work‑related stops was job-related (see below).

Shop
Travel to shop or to purchase things was classified as a shopping trip.


Return Home
A trip to a person's usual place of residence was a home purpose trip.


School
Travel by a student to school or college was a school trip.  Travel by a teacher or school employee to a school was a work trip.


Social/Recreation
Travel made for social or recre​ation purposes during which no business was transacted, either work-related or personal business, were so​cial/recreational trips.  These trips included trips made for:



Parties




Golfing



Social meetings



Fishing



Lectures




Movies



Cultural events



Athletic events



Visits to friends



Tennis



Church activities (social in nature)

Trips made to regularly scheduled church services were recorded as Personal.


Eat Meal
These were trips made to eat a regular meal.  Stops for snacks or re​fresh​ments were better classified as social/recreational.  A trip home to eat a meal (e.g., a person came home from work to eat lunch and re​turned to work) was classified as an "eat a meal" trip.


Personal
This category included trips made for transactions that were not consid​ered to be a part of a person's primary or second​ary employ​ment, and were made to obtain services--not purchase goods.  Trips to a bank, to the post office, to a doctor or dentist, and to a barber were personal trips.  Trips made to have an item repaired, such as a car or radio, or to have clothes cleaned, were also personal trips.


Change of Travel Mode
Travel by one mode of transportation to get to another mode of transpor​tation was considered a change of travel mode purpose.  The modes of transportation used in this survey when considering change of travel mode trips were:  auto, bus, air​plane, and rail.  For example, if a person drove a car to a bus stop to take a bus to the office, the trip from home to the bus stop by car was for the change of travel mode purpose.  However, if it was necessary for the person to transfer to another bus to get to his or her office, the second trip was not a change of travel mode trip.  Even though the person traveled on two buses, the buses were the same mode.

Trips to a railroad station, bus station, or airport, at which point a train, airplane, or bus was taken out of the survey area, were recorded as change of travel mode.  The air, rail, or bus travel was considered part of the trip and was recorded on the trip report.


Pickup/Drop-Off Passenger
This category included trips or stops to pick up or deliver someone at a specific location.


Job Related
Some people, such as salespeople and repair persons, traveled to different locations during the day in per​forming their work.  The purpose of the work-related stops they made was job-related.

Distribution of Households by Income Group and Household Size
The distribution of households by income group and household size was dis​cussed in Chapter 2, Survey Design, under the section on sample stratification.  Tables 2 and 3 show the expected and the surveyed distributions of households by income group and household size.  The surveyed distribution is different from the expected distribution, but the differences should not cause problems in the calibration of trip production models.  Note, however, that if regional average trip rates are calculated, the survey data should be weighted to reflect the regional distribution of households by income group and household size.  Procedures for weighting are discussed in Chapter 8, The Next Steps.

A chi-square test of statistical significance comparing the expected distribution of house​holds (using the 1,320 households with reported incomes) to the surveyed distribu​tion of households was performed.  The chi square statistic was calculated using the following formula:

1
where:

 
fo is the observed number of households in the cell


fe is the expected number of households in the cell


N is the total number of households.

The chi-square value was 84 with 14 degrees of freedom.  This implied that the surveyed distribu​tion was statistically significantly different from the expected distribu​tion at the 0.01 significance level.

The total number of people living in the surveyed households (including children under 5 but excluding visitors) was 3,841.  Thus, the overall average household size was 2.66 and the average household size for five or more person households was 5.38.  If only the 1,320 households reporting their incomes were considered, the average households size was 2.38 and the average households size for five or more person households were 5.37.

Distribution of Households by Auto Availability and Household Size
Table 6 shows the expected distribution of households by auto availability and household size (assuming 1,446 households) and Table 7 shows the surveyed distribu​tion.  As can be seen in the two tables, there was a substantial undersa​mpling of households with zero or one automobiles available.  The undersamp​ling of those two groups was counterbal​anced by an oversampling of households with two or more automobiles available.  It should be noted, however, that the expected distribution of households by auto availability and household size was based on EWG estimates developed from 1980 Census data.  It is possible that the expected distribution will be modified when the 1990 Census data become available.
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Expected Distribution of Surveyed Households by "

Auto Availabili​ty and Household Size
	PRIVATE 

	Household Size
	

	Auto Availability
	1 
	2 
	3 
	4 
	5+ 
	Total 

	0 Autos
	87
	48
	19
	14
	13
	182

	(Per​cent)
	(6.0%)
	(3.3%)
	(1.3%)
	(1.0%)
	(0.9%)
	(12.6%)

	1 Auto
	195
	194
	100
	81
	65
	635

	(Per​cent)
	(13.5%)
	(13.4%)
	(6.9%)
	(5.6%)
	(4.5%)
	(43.9%)

	2+ Autos
	100
	201
	124
	116
	88
	629

	(Percent)
	  (6.9%)
	 (13.9%)
	  (8.6%)
	  (8.0%)
	  (6.1%)
	 (43.5%)

	Total
	382
	443
	243
	211
	166
	1,446

	(Percent)
	(26.4%)
	(30.6%)
	(16.8%)
	(14.6%)
	(11.5%)
	(100%)
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Auto Availabili​ty and Household Size
	PRIVATE 

	Household Size
	

	Auto Availability
	1 
	2 
	3 
	4 
	5+ 
	Total 

	0 Autos
	43
	36
	23
	18
	10
	130

	(Per​cent)
	(3.0%)
	(2.5%)
	(1.6%)
	(1.2%)
	(0.7%)
	(9.0%)

	1 Auto
	213
	102
	35
	19
	21
	390

	(Per​cent)
	(14.7%)
	(7.1%)
	(2.4%)
	(1.3%)
	(1.5%)
	(27.0%)

	2+ Autos
	30
	375
	210
	190
	121
	923

	(Percent)
	  (2.1%)
	 (25.9%)
	  (14.5%)
	  (13.1%)
	  (8.4%)
	 (63.8%)

	Total
	286
	513
	268
	227
	152
	1,446

	(Percent)
	(19.8%)
	(35.5%)
	(18.5%)
	(15.7%)
	(10.5%)
	(100%)


Distribution of Households by Travel Day
The travel survey was designed to collect an equal number of surveys for Tuesdays, Wednesdays, and Thursdays over the survey period.  Mondays and Fridays were not included as travel days.  As can be seen in Table 8 the surveyed number of house​holds was almost equally split between the three travel days.
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	PRIVATE 
Travel Day
	Number of House​holds
	Percent of House​holds

	Tuesday
	463
	32.0%

	Wednesday
	505
	34.9%

	Thursday
	478
	33.1%


Geographic Distribution of Households
Table 9 shows the expected and surveyed distribution of house​holds by county and for the City of St. Louis.  As can be seen in the table, there was a differ​ence between the expected number of samples by county and the surveyed samples.  The major problem was that the City of St. Louis was undersampled.  This resulted in an oversampling of St. Louis County, St. Charles County, Jefferson County, and Madison County.  The calculated chi-squared value comparing the expected and surveyed distributions was 76.49 with six degrees of freedom.  This implied that the surveyed distribution was statistically significantly different from the expected distribu​tion at the 0.01 signifi​cance level.  Based on these results, it might be worthwhile to consider geographically based expan​sion factors for the survey data as well as socioeconomic based factors.

Respondents Interviewed and Using Diary
Table 10 shows a crosstabulation of the number of people who were inter​viewed and who said they used their travel diary.  As can be seen, over one-half of the household members were not personally interviewed.  This number is somewhat misleading, however, since a large portion of the household members who were not interviewed were under 16 years old.

Almost 85 percent of the respondents reported using their travel diary.  This was a very high percentage.  However, there might be several reasons for the high reported use.  First, the surveyors asked whether or not the diary was used.  It was possible that many respondents responded yes to appear to be in compliance with the survey instructions.  
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	PRIVATE 

	Expected
	
	Surveyed

	County
	Number
	Percent
	
	Number
	Percent

	City of St. Louis
	285
	20.4
	
	233
	16.6

	St. Louis Coun​ty
	630
	45.0
	
	632
	45.1

	St. Charles County
	123
	8.8
	
	134
	9.6

	Jefferson Coun​ty
	47
	3.4
	
	55
	3.9

	Madison County
	151
	10.8
	
	190
	13.6

	Monroe County
	5
	0.4
	
	9
	0.6

	St. Clair County
	159
	11.4
	
	147
	10.5
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	PRIVATE 

	Used Diary
	

	Interviewed
	Yes
	No
	Total

	Yes
	1,333
	297
	1,630

	No
	1,670
	266
	1,936

	Total
	3,003
	563
	3,566


Second, even if the diary was used, it was possible that it was completed at the end of the travel day rather than during the trip making, as request​ed.  Nevertheless, as will be reported later, the preliminary trip rates obtained from the survey appear to be reasonable.  The use of the travel diary, coupled with surveyor probing, probably contributed to the good results.

Households by Listed and Unlisted Telephones
Table 11 summarizes the number of households with listed and unlisted telephones along with the average trip rates for those households.  As reported in Chapter 3 (see Table 4), it has been estimated that 72.3 percent of the households in the St. Louis region had listed telephones.  Thus, based on Table 11, it appears as if the households with listed telephones were undersampled.  Based on the raw trip rates, this might cause some bias in the survey results since the average trip rate for households with listed telephones is higher than the rate for households with unlisted telephones.  However, the difference in trip rates might be explained by differences in the socioeco​nomic characteristics of the households with listed and unlisted phones.  In addition, the trip rates for households with listed and unlisted telephone numbers shown in Table 11 are not statistically significantly different from each other at the 0.95 signifi​cance level.  It should be noted that the trip rates shown in Table 11 are based on unlinked trips.  This should not impact any conclusions drawn from the data summa​rized in Table 11.
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	PRIVATE 
Listed Phone
	Number of House​holds
	Percent
	Average Trip Rate1

	Yes
	886
	61.3%
	9.30

	No
	   560
	  38.7%
	8.66

	
	1,446
	100.0%
	

	1The average trip rates reported here are based on unlinked, unweighted trips made in motorized vehicles by residents of the region.  Final average trip rates might be different.


Households by Trip Frequency
Table 12 summarizes the number of households by the number of trips made.  As can be seen in Table 12, 4.9 percent of the households surveyed did not make any trips during the travel day.  The percentage of households making no trips during the travel day was low.  It was typical of low density, southwestern cities.  In comparison, the percent of zero trip making households might be in the 10 percent to 15 percent range for established, high density cities like Chicago or New York.  Note that the percent of zero trip making households will be affected by the weighting of the survey data.

The percent of households making only one trip per day was very low, as should be expected.  The few households making only one trip during the day either left (or returned to) the region, or they traveled in a motorized vehicle to their initial destina​tion and walked home (or vice versa).

About three percent of the surveyed households made more than 25 trips per day.  The highest number of trips made on the travel day was 69 by one five or more person household.  Further analysis of the data showed that the house​holds with the highest trips rates (i.e., more than 25 trips per day) were generally four or more person households.  Thus, the households with high numbers of trips do not indicate a problem with collecting "traveling salesman" trips.
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	PRIVATE 

	
	

	Trip Frequency1
	Number of Households
	Percent of Total House​holds2

	
	
	

	0
	71
	4.9%

	1
	5
	0.3%

	2
	152
	10.5%

	3
	44
	3.0%

	4
	144
	10.0%

	5
	65
	4.5%

	6
	141
	9.8%

	7
	63
	4.4%

	8
	123
	8.5%

	9
	72
	5.0%

	10
	108
	7.5%

	11-15
	246
	17.0%

	16-20
	119
	8.2%

	21-25
	49
	3.4%

	ADVANCE \X 32.15  25 or more
	    44
	  3.0%

	
	
	

	Total
	1,446
	100.0%



	1The trips summarized in this table include only those trips made in motorized vehicles.  Walk and other non-motorized trips are not included.  In addition, trips have not been linked.

2The distribution of households by number of trips will be affected by the weighting of the survey data.


Trips by Purpose
The number of trips by trip purpose are summarized in Table 13.  Traditional transportation planning definitions of trip types have been used (home-based work, home-based shop, etc).  Only trips made in motorized vehicles have been summarized in Table 12; walk and other mode trips have been removed.
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	PRIVATE 
Trip Purpose
	Trips in Vehicles1
	Percent2

	Home-Based Work
	2,459
	18.8%

	Home-Based Shop
	1,236
	9.4%

	Home-Based School
	1,304
	9.9%

	Home-Based Personal
	1,174
	8.9%

	Home-Based Social/Recreation
	982
	7.5%

	Home-Based Eat Meal
	336
	2.6%

	Home-Based Job Related
	211
	1.6%

	Home-Based Change Mode
	55
	0.4%

	Home-Based Pick-up/Drop-off Passenger
	1,340
	10.2%

	Non-Home-Based
	  3,992
	30.6%

	Total
	13,089
	99.9%

	1The trips summarized in this table include only those trips made in motorized vehicles.  Walk and other non-motorized trips are not included.  In addition, the trips have not been linked.  Trips made by residents into or out of the region have not been removed.

2The distribution of trips by trip purpose will be affected by the weighting of the survey data.


If all of the home-based non-work purposes are aggregated, they comprise about 50.6 percent of the total trips in the region.  Home-based work trips comprise 18.8 percent and non-home-based trips comprise 30.6 percent of the total trips.  These percentage breakdowns are not what would typically be expected in a metropolitan region.  However, they will be affected by trip linking.  The trip linking will have a tendency to increase the number (and share) of home-based work trips while reducing the numbers of home-based non-work trips and non-home-based trips.  It is likely that almost all of the home-based change mode trips will be linked with their subsequent trips.  Most of the resulting linked trips will probably be work trips.  It's possible that one-third to one-half of the home-based pick-up/drop off passenger trips might also be removed by the linking.  These actions should bring the proportions of trips by purpose closer to what might be expected for the region (i.e., more home-based work trips and fewer home-based and non-work and non-home-based trips).  In addition, weighting the data to more closely match the socioeconomic distribution of household in the region could affect the results.

Trips by Mode
Table 14 summarizes the number of trips by travel mode.  The data show a large percent of the total trips, 93.9 percent, being made by automobile either as a driver or passenger.  Only 1.2 percent of the total trips were made by public transit in the survey.  Thus, according to the survey, school bus ridership is almost four times greater than public transit ridership.  Note, however, that the number and percent of trips by travel mode will be affected by the trip linking and survey weighting processes. 

The effect of school bus trips should be considered before the recalibration of travel models.  Schools bus trips are not normally modeled as a mode choice phenome​non since the riders are typically captive riders.  It is possible that these trips will be "linked" out.  Note that this would affect mode shares and shares by trip purpose summarized in this report.  Alternatively, these trips could be modeled in trip generation and then removed later in the modeling process.  This procedure would provide for flexibility in the future modeling of school trips.

As with the previous tables, only trips made in vehicles were summarized in Table 14.  A total of 34 trips made by walking and 23 trips made in other modes were excluded from the data summarized in Table 14.
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	PRIVATE 
Mode
	Trips in Vehicles1
	Percent2

	Auto Driver
	9,634
	73.6%

	Auto Passenger
	2,657
	20.3%

	Public Bus
	151
	1.2%

	Taxi
	25
	0.2%

	School Bus
	605
	4.6%

	Heavy Truck
	     17
	    0.1%

	Total
	13,089
	100.0%

	1The trips summarized in this table include only those trips made in motorized vehicles.  Walk and other non-motorized trips are not included.  In addition, the trips have not been linked.  Trips made by residents into or out of the region have not been removed.

2The distribution of trips by mode will be affected by the weighting of the survey data.


Trips by Purpose, Income Group, and Household Size
Table 15 summarizes preliminary trip rates by trip purpose, income group, and household size.  Table 15 is, in effect, a trip generation model.  However, the rates shown in Table 15 will be affected by trip linking, decisions regarding the treatment of school bus trips, and adjustments to remove trips by residents into or out of the region.
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Preliminary Household Trip Rates by Purpose, Income Group, "

and House​hold Size1
	PRIVATE 

	
	
	
	
	

	Home-Based Work
	
	
	
	
	

	
	Household Size
	
	
	
	

	Income Group
	1
	2
	3
	4
	5+

	
	
	
	
	
	

	Low
	0.68
	0.93
	1.15
	1.22
	1.28

	Middle
	1.03
	1.04
	2.12
	2.38
	2.07

	High
	0.89
	2.10
	2.40
	2.35
	2.25

	
	
	
	
	
	

	
	
	
	
	
	

	Home-Based Non-Work
	
	
	
	
	

	
	Household Size
	
	
	
	

	Income Group
	1
	2
	3
	4
	5+

	
	
	
	
	
	

	Low
	1.61
	3.46
	4.50
	5.83
	8.72

	Middle
	1.67
	3.57
	5.13
	6.97
	10.98

	High
	1.60
	2.85
	4.60
	7.90
	11.00

	
	
	
	
	
	

	
	
	
	
	
	

	Non-Home-Based
	
	
	
	
	

	
	Household Size
	
	
	
	

	Income Group
	1
	2
	3
	4
	5+

	
	
	
	
	
	

	Low
	0.91
	1.64
	1.96
	2.44
	2.04

	Middle
	1.82
	2.37
	3.07
	3.92
	4.04

	High
	1.77
	2.59
	4.35
	4.36
	5.16

	
	
	
	
	
	

	1The trips summarized in this table include only those trips made in motor​ized vehicles.  Walk and other non-motorized trips are not included.  In addition, the trips have not been linked.  Trips made by residents into or out of the region have not been removed.
	
	
	
	
	


The results summarized in Table 15 are, for the most part, reasonable.  Trip rates increase as household sizes increase and, generally, as incomes increase.  The home-based non-work trip rates behave somewhat peculiarly, however, over the income group strata.  This could be due to a lack of statistical signifi​cance in the differences of the trip rates by income group (controlled for household size variations) or it could signal a problem with the income group definitions used.  It is possible that income tertiles do not properly reflect homogeneous socioeconomic groups.

Table 16 shows overall household and person trip rates by trip purpose.  The overall, unweighted, unlinked trip rate per person is about 3.4 trips per person per day.  It is likely that this rate will decrease to about the 3.1 to 3.3 trips per day range after all adjustments have been made to the survey data.
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1,2
	PRIVATE 
Trip Purpose
	Household Rate
	Person Rate

	Home-Based Work
	1.70
	0.64

	Home-Based Non-Work
	4.58
	1.73

	Non-Home-Based
	2.77
	1.04

	Total
	9.05
	3.41

	1The trips summarized in this table include only those trips made in motor​ized vehicles.  Walk and other non-motorized trips are not included.  In addition, the trips have not been linked.  Trips made by residents into or out of the region have not been removed.

2The average overall trip rates will be affected by the weighting of the survey data.
	
	


Persons by Employment Status
Table 17 summarizes the people included in the survey by employment status.  The numbers summarized in the table will be affected by the weighting of the data to adjust for socioeconomic biases.

The results shown in Table 17 appear to be logical.  Based on the survey, males were more likely to hold full-time jobs than females.  However, females were more likely to hold part-time jobs.  Females were more likely to list homemaker as one of their employ​ment status codes.  Relatively equal shares of males and females were retired.  Likewise, relatively equal shares were students.   However, the results should be compared to the expected distribution of population by gender and employment status to test the reasonability of the results.
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	PRIVATE 

	Male
	
	
	Female
	

	Employment 

Cate​gory
	Number
	Percent1, 2
	
	Number
	Percent1, 2

	Employed Full-Time
	951
	55.9%
	
	717
	38.4%

	Employed Part-Time
	99
	5.8%
	
	275
	14.7%

	Employed Multiple Jobs
	40
	2.4%
	
	30
	1.6%

	Homemaker
	3
	0.2%
	
	356
	19.1%

	Retired
	172
	10.1%
	
	173
	9.3%

	Student
	488
	28.7%
	
	495
	26.5%

	Other
	58
	3.4%
	
	33
	1.8%

	1Percents do not sum to 100 percent since some respondents indicated multiple employ​ment categories.  Percents based on 1,700 male respondents and 1,866 female respondents.

2The distribution of the number of persons by employment category will be affected by the weighting of the survey data.
	
	
	
	
	


Single Heads of Households
Table 18 summarizes the number of households that have a single head of household.  The information summarized in Table 18 will be affected by the weighting process to remove socioeconomic biases.  It is interesting to note the large number of single head households.  Overall, about 36 percent of the households had a single head.  If the single person households were not consid​ered in the single head group, this percentage dropped to about 16 percent.

Final Data Formats
The final data files are coded as dBase files.  The following sections describe the file formats and explain codes used for various data items.

Final Household Data File
Table 19 shows the final household data file structure.  The final household data file is named HHOLD90.DBF.  This file contains 1,446 household records.
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	PRIVATE 
Single Head of Household
	
	
	
	
	

	
	Household Size
	
	
	
	

	Income Group
	1
	2
	3
	4
	5+

	Less than $10,000
	48
	13
	14
	4
	4

	$10,000 - $14,999
	33
	16
	3
	5
	3

	$15,000 - $19,999
	45
	24
	13
	2
	1

	$20,000 - $24,999
	37
	18
	6
	1
	0

	$25,000 - $29,999
	23
	8
	4
	0
	2

	$30,000 - $34,999
	26
	11
	6
	2
	1

	$35,000 - $39,999
	15
	11
	2
	0
	1

	$40,000 - $49,999
	16
	14
	3
	3
	1

	$50,000 - $59,999
	10
	3
	2
	1
	1

	$60,000 or more
	9
	5
	7
	2
	0

	Refused
	24
	6
	8
	3
	2

	Total
	286
	129
	68
	23
	16

	
	
	
	
	
	

	Non-Single Head of Household
	
	
	
	
	

	
	Household Size
	
	
	
	

	Income Group
	1
	2
	3
	4
	5+

	Less than $10,000
	-
	11
	4
	0
	3

	$10,000 - $14,999
	-
	11
	10
	4
	6

	$15,000 - $19,999
	-
	22
	8
	3
	8

	$20,000 - $24,999
	-
	24
	7
	14
	8

	$25,000 - $29,999
	-
	31
	15
	12
	13

	$30,000 - $34,999
	-
	27
	16
	12
	12

	$35,000 - $39,999
	-
	33
	19
	22
	17

	$40,000 - $49,999
	-
	58
	34
	37
	22

	$50,000 - $59,999
	-
	46
	32
	29
	14

	$60,000 or more
	-
	77
	38
	52
	30

	Refused
	-
	44
	14
	19
	3

	Total
	-
	384
	200
	204
	136
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Final Household Data File (HHOLD90.DBF)
	PRIVATE 
Field
	Field Name
	Type
	Width
	Description

	1
	RECTYPE1
	Numer​ic
	1
	Record Type

	2
	SAMPNO
	Numer​ic
	4
	Sample Number

	3
	FAMSIZ
	Numer​ic
	2
	Family Size

	4
	FAMSIZ5P
	Numer​ic
	2
	Family Size (5 Years and Older)

	5
	VISITORS
	Numer​ic
	1
	Number of Visitors on Trav​el Day

	6
	AUTOS
	Numer​ic
	1
	Auto Available

	7
	INCOME
	Charac​ter
	1
	Income Code

	8
	TRAVELD
	Numer​ic
	4
	Travel Day

	9
	LSTPHONE
	Numeric
	1
	Listed Telephone?

	10
	TRIPS
	Numeric
	2
	Number of Trip Makers

	11
	TRPMKRS
	Numeric
	2
	Number of Non-Trip Makers (Trips in 

Vehi​cles)

	12
	NTRPMKRS
	Numeric
	2
	Number of Non-Trip Makers

	13
	COMPLTNC
	Numeric
	1
	Completion Code


Field 7--Income Code
Income code is a character field as follows:


0
Less than $10,000


1
$10,000 - $14,999


2
$15,000 - $19,999


3
$20,000 - $24,999


4
$25,000 - $29,999


5
$30,000 - $34,999


6
$35,000 - $39,999


7
$40,000 - $49,999


8
$50,000 - $59,999


9
$60,000 or more


R
Refused

Field 8--Travel Day
Travel day is a four-digit number designating the month of the survey in the first two digits and the day of the survey in the last two digits.  For example, if the travel day is September 5, this field is coded as 0905; November 14 is coded as 1114.

Field 9--Listed Phone
Listed phone is a numeric code as follows:


1
Yes, the phone number is listed (i.e., listed)


2
No, the phone number is not listed (i.e., unlisted)

Field 13--Completion Code
Completion codes are as follows:


1
Completed Survey


2
Refused


3
No one home, repeated calls


4
Language Problems


5
Not in the area on the travel date


6
Sick on the travel date


7
Household was demolished or converted to commercial use


8
Household moved


9
Other

Final Person Data File
Table 20 shows the final person data file structure.  The final person data file is named PERSON90.DBF.  This file contains 3,566 person records (these are for household members five years old and older and visitors).

Field 4--Relationship to Head
This field is a numeric code as follows:


1
Head of Household


2
Spouse / Partner


3
Child


4
Other Member of Household


5
Out-of-Area Visitor

Field 5--Age
The actual age of the respondent is coded.  If age was refused, 99 has been coded.
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Final Person Data File (PERSON90.DBF)
	PRIVATE 
Field
	Field Name
	Type
	Width
	Description

	1
	RECTYPE2
	Numer​ic
	1
	Record Type

	2
	SAMPNO
	Numer​ic
	4
	Sample Number

	3
	PERSNO
	Numer​ic
	2
	Person Number

	4
	RELATION
	Numer​ic
	1
	Relation Code

	5
	AGE
	Numer​ic
	2
	Age

	6
	GENDER
	Numer​ic
	1
	Gender

	7
	LICENSE
	Numeric
	1
	Licensed Driver?

	8
	EMPSTAT
	Character
	5
	Employment Status

	9
	INTERVIEW
	Numeric
	1
	Interviewed?

	10
	DIARY
	Numeric
	1
	Diary Used?


Field 6--Sex
The codes for this field are as follows:


1
Male


2
Female

Field 7--Driver's License
The codes for this field are as follows:


1
Yes (respondent has a valid driver's license)


2
No (respondent does not have a valid driver's license)

Field 8--Employment Status
At least one and up to five numbers have been coded in this field.  The num​bers are left justified, and each digit is different (e.g., a code of 112 is not valid).  Employment status codes are as follows:


1
Employed Full Time


2
Employed Part Time


3
Employed Multiple Jobs


4
Homemaker


5
Retired


6
Student


7
Other

Final Trip Data File
Table 21 shows the final trip data file structure.  The final trip data file is named TRIPS90.DBF.  This file contains 16,712 trip records.

Field 4--Trip Number
For the starting location for the day, the trip number is recorded as "00".  For subse​quent trip records, trip numbers will be 01, 02, 03, ...  Note that each person for each household will have at least one trip record for the day (the 00 record), even if that person made no trips on the travel day.

Fields 5 through 8--Address Information
The data coded in these four fields will depend on how the address has been specified.  If an actual street address has been given, the following format will be used:


Field 5--Address 1:

The street number will be coded here, left justified.


Field 6--Direction:

A one-character abbreviation for North, South, East, or West will be coded if given.  Otherwise, this field will be blank.


Field 7--Address 2:

The street name will be entered here, left justified.


Field 8--Street Type/Corner:A two-character code will be entered here to desig​nate the type of street, as appropriate.  Codes are as follows:


Street
ST
Boulevard
BV


Avenue
AV
Parkway
PK


Drive
DR
Way
WY


Road
RD
Place
PL


Lane
LN
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Final Trip Data File (TRIP90.DBF)
	PRIVATE 
Field
	Field Name
	Type
	Width
	Description

	1
	RECTYPE3
	Numer​ic
	1
	Record Type

	2
	SAMPNO
	Numer​ic
	4
	Sample Number

	3
	PERSNO
	Numer​ic
	2
	Person Number

	4
	TRIPNO
	Numer​ic
	2
	Trip Number

	5
	ADDRESS1
	Character
	29
	Address 1 Information

	6
	DIRECTION
	Character
	1
	Street Direction

	7
	ADDRESS2
	Charac​ter
	28
	Address 2 Information

	8
	STRTYP
	Character
	2
	Street Type

	9
	CITY
	Character
	23
	City

	10
	STATE
	Character
	2
	State

	11
	ZIPCODE
	Numeric
	5
	Zip Code

	12
	PLACE
	​Numeric
	1
	Kind of Place

	13
	PURPOSE
	Numeric
	1
	Trip Purpose

	14
	BEGIN_TIME
	Numeric
	4
	Beginning Time

	15
	BEGIN_AMPM
	Character
	1
	Beginning Time (AM or PM)

	16
	END_TIME
	Numeric
	4
	Ending Time

	17
	END_AMPM
	Character
	1
	Ending Time (AM or PM)

	18
	MODE
	Numeric
	1
	Travel Model

	19
	AUTO_OCC
	Numeric
	1
	Auto Occupancy


If the address is given as inter​secting streets, the following format is used:


Field 5--Address 1:
The first street name is coded here, left justified.


Field 6--Direction:

An ampersand (&) is coded here.


Field 7--Address 2:

The second street name is coded here, left justi​fied.


Field 8--Street Type/Corner:If a corner of the intersection has been giv​en, a one- or two-digit directional code is coded here (left justified).  Possible codes are:








North--N

North​east--NE








South--S

North​west--NW








East--E

Southeast--SE








West--W

Southwest--SW

If the address is given as a place name, all four fields were used as necessary to code the location (always left justified).

Finally, if the address was home, "HOME" is coded in Field 5--Address 1, left justified.  In this special case, Fields 6 through 11 (Direction, Address 2, Street Type/Corner, City, State, and Zip Code) are left blank.  The information can be obtained from the sample file (SAMPLE.DBF).

Field 9--City
This information is the city of the starting location for the day or the city for the subsequent destinations (if HOME is not recorded in Field 5).  

Field 10--State
This information is the state of the starting location for the day or the state for subsequent destinations (if HOME is not recorded in Field 5).  The information is entered in capital letters using the two character state abbreviations (e.g., IL for Illinois or MO for Missouri).

Field 11--Zip Code
This information is the zip code of the starting location for the day or the zip code for subsequent destinations, if reported (if HOME is not recorded in Field 5). 

Field 12--Kind of Place
This information is the one-digit land-use code.  Land-use codes are as follows:


0
Residential


1
Agriculture, forestry, and fishing


2
Manufacturing--durable items


3
Manufacturing--nondurable items


4Transportation, communications, and other industrial nonmanufacturing


5
Commercial retail


6
Commercial services


7
Wholesale trade and contracting


8
Public and quasi-public buildings


9
Public and quasi-public open spaces

Field 13--Trip Purpose
Trip purposes are as follows:


0
Return Home


1
Go to Work


2
Shopping


3
School


4
Personal


5
Social / Recreational


6
Eat Meal


7
Job Related


8
Change Mode (e.g., auto to bus)


9
Pick Up / Drop Off Passenger

Field 14--Dummy (for 00 Trip Record)
On the trip record for the starting location for the day, the remaining informa​tion is blank.  This information is actually Fields 14 through 19 for normal trip records.

Field 14--Beginning Time of Trip
The hours and minutes for the start of the trip are recorded (e.g., 7:35 is coded as 0735).

Field 15--AM or PM
An "A" is recorded for AM and a "P" for PM.

Field 16--Ending Time of Trip
See Field 12.

Field 17--AM or PM
See Field 13.

Field 18--Mode of Travel
Travel modes are as follows:


1
Driver (Auto, Van, Pick-up, Motorcycle)


2
Passenger (Auto, Van, Pick-up, Motorcycle)


3
Public Bus


4
Taxi


5
School Bus


6
Heavy Truck


7
Walk or Bicycle (to Work)


8
Other

Field 19--Number in Vehicle
Codes for the number of persons in the vehicle are as follows:


1
One Person (i.e., the Driver)


2
Two Persons


3
Three Persons


4
Four Persons


5
Five Persons


6
Six Persons


7
Seven Persons


8
Eight Persons


9
Nine or More Persons


0
Not Applicable (i.e., Mode of Travel Was Not Driver)

Sample Data File
Table 22 shows the final sample data file used for the survey.  The file is named SAMPLE.DBF and contains 9,584 records.  Note that not all of the samples were used in the survey.

Field 6--Phone
This is the phone number for the sample household.

Field 7--Listed
This logical field tells whether or not the phone number in field is a listed phone:


T
Phone is listed


F
Phone is unlisted

Field 8--Telephone ID Number
This is the employee number of the survey recruiter who made the initial contact with the household.
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Sample Data File (SAMPLE.DBF)
	PRIVATE 
Field
	Field Name
	Type
	Width
	Description

	1
	SAMPNO
	Numer​ic
	4
	Sample Number

	2
	NAME
	Character
	30
	Name

	3
	ADDR1
	Character
	30
	Street Address

	4
	ADDR2
	Character
	30
	Apartment Number

	5
	ADDR3
	Character
	37
	City, State, Zip

	6
	PHONE
	Charac​ter
	13
	Phone

	7
	LISTED
	Logical
	1
	Listed Phone

	8
	TELID
	Numeric
	3
	Telephone ID Number

	9
	DATE
	Date
	8
	Date

	10
	OUTCOME
	Numeric
	1
	Outcome Code

	11
	CARS
	Numeric
	1
	Number of Cars

	12
	FSIZE
	Numeric
	2
	Number of People

	13
	FIVE
	Numeric
	2
	Number of People 5+

	14
	AGREE
	Logical
	1
	Agree Code

	15
	TRAVELD
	Date
	8
	Travel Date

	16
	DAY
	Numeric
	1
	Day Code

	17
	LANG
	Character
	1
	Language Code

	18
	ASSIGNNO
	Numeric
	3
	Assignment Number

	19
	COMP
	Numeric
	1
	Completion Code

	20
	FIELDID
	Numeric
	3
	Field I.D. Number

	21
	TRIPS
	Numeric
	2
	Number of Trips

	22
	COUNTY
	Numeric
	5
	State/County Code

	23
	INCGRP
	Character
	1
	Income Group

	24
	REPLICATE
	Numeric
	2
	Replicate Number


Field 9--Date
This is the date of the initial telephone contact.  The dates are recorded in the following format:  mm/dd/yy.

Field 10--Outcome Code
This is the outcome of the initial telephone contact.  The codes are as follows:


0
not called


1
complete; accepted


2
refusal; not accepted


3
disconnected phone


4
wrong number / household moved


5
commercial number


6
busy quit (busy for 5 continuous days)


7
no answer quit (no answer for 5 continuous days)


8
out-of-area residential location


9
other (e.g., language problem)

Field 14--Agree Code
This variable is set to "t" for households agreeing to participate in the survey; other​wise, the code is "f."

Field 15--Travel Date
This is the date of the travel day.  The date is recorded in the following format:  mm/dd/yy.

Field 16--Day
This is the weekday numeric value for the travel day.  The range for this code is "1" to "7" for Sunday to Saturday.  The code is set based on the travel date.  Only codes 3, 4, and 5 were used since surveying took place only on Tuesdays, Wednesdays, and Thursdays.

Field 17--Language Code
If the household is English-speaking, the code is "e."  If the household is Spanish-speaking, the code is "s."

Field 18--Assignment Number
This was a special code used for tracking the survey.

Field 19--Completion Code
This is the completion status for the actual interview.  The codes are as follows:


0
not interviewed yet


1
completed


2
refused


3
no one home, repeated call


4
language problem


5
out-of-area on travel day


6
sick on travel day


7
household demolished/converted to commercial property


8
household moved


9
other (e.g., disconnected phone number)

Field 20--Field ID Number
This is the employee number of the surveyor who made the final contact with the household to collect travel data.

Field 22--County
This is the state and county in which the household resides (using U.S. Census Bureau "FIPS" codes).  The first two digits of the code indicate the state, and the last three digits indicate the county.  The codes are as follows:

	PRIVATE 

	 FIPS 
	State      
	County        
	

	
	29099
	Missouri
	Jefferson
	

	
	29183
	Missouri
	St. Charles
	

	
	29189
	Missouri
	St. Louis
	

	
	29510
	Missouri
	St. Louis City
	

	
	17119
	Illinois
	Madison
	

	
	17133
	Illinois
	Monroe
	

	
	17163
	Illinois
	St. Clair
	


Field 23--Income Group
Income group was obtained from the household data form.  Income groups and ranges are:


A
Under $10,0000

F
$30,000 - $34,999


B
$10,000 - $14,999

G
$35,000 - $39,999


C
$15,000 - $19,999

H
$40,000 - $49,999


D
$20,000 - $24,999

I
$50,000 - $59,999


E
$25,000 - $29,999

J
$60,000 or more

If the household declined to answer this question, the income group is coded as "R," for refused.

Field 24--Replicate Number
This is the replicate number for the sample.  Replicates are numbered 1-23.
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The following sections describe tasks that need to be performed by EWG to prepare the survey data for use in recalibrating travel models.

Geocoding Procedures
Three dBase data files, a household data file, a person data file, and a trip data file, were delivered to EWG as a result of the project.  In addition, the original sample data file was also delivered.  The formats of the data files are described in Chapter 7.  Home address information exists for households on the sample data file and trip destination address information exists on trip data files.  Geocoding is the process of converting the address information to the geograph​ic areas comprising the St. Louis transportation zones.

EWG will convert the address information to zone information using a combina​tion of automated and manual procedures.  There are several procedures that can be used to simplify this process that are discussed, briefly, below.

As noted in Chapter 7, several different methods were used to code address informa​tion: 

•Coding of the actual street address information.

•Coding of intersecting streets.

•Coding of place names.

•The special address code, "Home".

All home addresses on the sample file were coded as actual street addresses.  Destina​tion addresses on the trip file were coded using one of the four alterna​tives.  Thus, the initial step in geocoding should be to separate the address data into five groups:

•Sample file home addresses (only the 1,446 households included in the final survey).

•Trip records with addresses coded as full addresses.

•Trip records with addresses coded as intersections.

•Trip records with addresses coded as place names.

•Trip records with addresses coded as "home".

Each of the geocoding data files needs up to four items of information: 

•Sample number.

•Person number (on trip records only).

•Trip number (on trip records only).

•Addresses (including 90 characters of data for address, city, state, and zip code).

The sample number, person number, and trip number provide the survey identification information necessary to merge the geocoded data with the original data files. 

The trip data file can be split into the four geocoding files using the following rules and procedures:


•Create a temporary full geocoding file with the four data items (sample number, person number, trip number, and address).


•If the address for a record is "HOME", "Home", or "home", write the record to the "home" geocoding file and delete the record from the tempo​rary full geocoding file.


•If the 30th character ("street direction") of the address is an am​persand (&), write the record to the intersection geocoding file and delete the record from the temporary full geocoding file.


•Sort the remaining records in the temporary full geocoding file by ascending address.  All actual addresses should be at the beginning of the file and records with place names recorded as addresses should be at the end of the file.  "Manual" techniques can be used to split the remain​ing records of the full geocoding file into an address geocoding file and a place name geocoding file.

The "home" geocoding file should be sorted by ascending sample number, person number, and trip number.  

The address geocoding file should be sorted in ascending order by the following fields: 

•Street name (the 31st through 58th characters).

•Direction (the 30th character).

•Street number (the 1st through 29th characters).

•State.

•City.

The intersection geocoding file should be sorted in ascending order by the following fields: 

•First street name (the 1st through 29th characters).

•Second street name (the 31st through 58th characters).

•State.

•City.

The place name geocoding file should be sorted in ascending order by the following fields: 

•Place name (all 60 characters).

•State.

•City.

Sorting the files as suggested above has two main benefits.  First, it allows an analyst to quickly scan the file to find variations in spellings of the same address, street, city, etc.  This will allow for standardization of those spellings.  Second, it will simplify and speed the manual geocoding of addresses that could not be geocoded using the automated process.  This will happen since addresses will be grouped by street name or place name.  Whenever multiple records with the same destination location are found, the zone number for the address will need to be found only once. 

Once all the sample file addresses have been geocoded, they should be sorted by sample number.  The zone information than can be merged with the trip information for destinations coded as "home".  The key to matching the correct zone number with the correct home information will be the sample number. 

Once all addresses have been geocoded, the zone information can be remerged with the original trip data.  The keys to matching the correct zonal information with the correct trip information will be the sample number, the person number, and the trip number. 

Procedures to Link Trips
Trips obtained in a home interview survey are often linked.  Linking means the combining of two or more trip records into a single record.  The reasoning behind linking has to do with trip generation and the simulation of trips.  For example, if a person is driven from home to a bus stop from whence he or she catches a bus to work, the home interview survey technique will pick-up four person trips as follows:

•Trip from home to change mode for person 1.

•Trip from change mode to work for person 1.

•Trip from home to pick-up/drop-off passenger for person 2.

•Trip from home to pick-up/drop-off passenger to some other purpose for person 2.

All four of these trips might be candidates for linking.  The linking of the first two trips would produce a combined trip from home to work.

The linking of the second two trips would require some analysis.  If person 2 continued on to another non-home location, his or her trip should be linked.  If, however, person 2 returned home, his or her trips should not be linked--the resulting home-to-home trips would be illogical.  There might be other cases where the pick-up/drop-off passenger trip should not be linked.  If the person stayed at the location where the passenger was picked-up/drop-off for more than, say, five minutes, the trip should not be linked.

Because of the methodology used to store the trip data for the St. Louis Survey, six trip records would be used to store the four trips in the example above.  As document​ed in Chapter 7, only destination addresses and destination trip purposes are coded on trip records, with the exception of the "zero" trip record, which has the origin of the day's trip making for each traveler.  Origins and destinations zones and origin and destination trip purposes for specific trips are obtained in a cascading manner, the destination information shown on a specific trip record for a specific person is the origin information for the subsequent trip record.  Thus, the first two trips shown in the example could be represented by the following trip record information: 

	PRIVATE 

Trip Num​ber
	"Destina​tion" Zone
	Trip Pur​pose
	Start Time
	End Time
	Mode

	0
	256
	1
	---
	---
	--

	1
	256
	8
	7:16 AM
	7:20 AM
	2

	2
	298
	2
	7:25 AM
	7:55 AM
	3


In the linking process, trip number 1 would be "linked" out.  However, the record cannot simply be thrown away; some of the information on trip number 1 is essential for properly describing the trip.  The information that might be taken from the "linked-out" trip record is start time of the trip, mode, and auto occupancy.  Start time should always be obtained from the linked out record.  Mode should be taken from the linked out record based on a hierarchy of modes.  If the mode on the linked out record is higher in the hierarchy than the mode recorded for the ending record in the trip sequence, the mode should be taken from the linked out record.  A suggested hierar​chy, in decreasing order, is as follows: 

•Public bus (mode 3).

•Auto passenger (mode 2).

•School bus (mode 5).

•Auto driver (mode 1).

•Taxi (mode 4).

•Heavy truck (mode 6).

•Other (mode 8).

•Walk or bike to work (mode 7).

In the example shown above, the mode would be taken from the last record in the sequence since mode 3, public bus, is higher in the hierarchy than the mode 2, auto passenger, mode listed for the linked record.  Note, however, that if the example had been a trip from work to home following the reverse pattern (i.e., bus changing mode to auto passenger), the mode would have been taken from the "linked-out" record. 

For auto occupancy, the value used to describe the auto occupancy for the trip should be the highest auto occupancy recorded in the trip record sequence.  For example, if a carpooler drives alone from home to pick-up the passenger, (thus making a serve passenger trip), and the driver and passenger then proceed to work, the highest auto occupancy coded on the trip sequence would be 2.  The auto driver's trips would be linked to form one home to work trip (two trip records in the St. Louis trip data file).

Survey Weighing
As was noted in Chapter 7, Survey Results, there were differences in the surveyed distribution of households and the estimated distribution of the universe of households by socioeconomic and geographic strata.  The differences in the sample distribution of households should be corrected before any aggre​gate results of the data are reported.  For example, if an average home-based work trip rate for the region is calculated and reported, ideally, the reported rate should be adjusted to account for the under​sampling of the low income households and subsequent over​sampling of the middle and high income households.  If the aggregate rates were developed from unfactored data, they would have a tendency to overstate the average trip rate since the low trip making, low income households would not be fully repre​sented in the region.

Note that the above problem occurs only when the aggregate rates reported were calculated for a stratification across which there is a bias.  If, for example, the only bias in the sample data set was by income group and household size, average trip rates calculated for each income group and household size will be unaffected by the bias.  In this case, it would be possible to calibrate a cross-classification trip produc​tion model since the average trip rates calculated for each strata would be unaffected by the biases in the sample.

In addition, if the trip rates do not vary across the strata for which there is a bias, there will be no effect of the bias.  In other words, there would be no adverse effect on average trip rates of a survey biased by geographic area, if the trip rates did not vary across the different geographic areas (after accounting for variations in the number of households by income group and household size).

The conventional technique for calculating expansion factors, or weights, is to use the ratio of the number of elements in the universe to the number of sample elements for each stratum:
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where:


Whis the expansion factor for stratum h.


Mhis the number of element in the universe for stratum h; e.g., the number of households in an income group / household size stra​tum.


Nhis the number of sampled households in stratum h.

In applying this procedure, care should be used to ensure that a reasonable number of sampled households are in each stratum being factored.  Typically, 30 (households) has been used as a minimum number of sampled households to have in a stratum although it might be reasonable to relax this criterion in certain cases (e.g., if only one or two of the strata have 25 observations).  In cases where the chosen minimum number of households do not exist in a stratum, the stratum can be combined with an adjacent stratum with similar characteristics.  If the strata are defined by household size and income group, it would probably be better to aggregate across household size (for large house​hold sizes such as four and five or more) and across income group for low household sizes (one person households).

The above criterion limits the number of strata that can reasonably be used in calculating the expansion factors.  Disaggregation of the strata to a level below income group and household size might be difficult.  If an adjustment for geographic biases is desired, it might be best to use only two geographic strata such as St. Louis City and the rest of the region.  The addition of this stratifica​tion would double the number of cells.  However, it might be important for the calibration of trip attraction and trip distribution models.

To calculate expansion factors, a current estimate of the number of households by the strata chosen is needed.  The 1990 estimates of the number of house​holds by income group and household size is a good starting point.  However, when they become available, the 1990 Census data should be used to calculate the expansion factors.  Table 23 shows survey expansion factors calculated using an estimate of 862,500 households in the survey area, the estimated distribu​tion of households shown in Table 2, and the observed distribution of house​holds shown in Table 3.  Note that the
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	PRIVATE 

	Household Size
	
	
	
	

	Income Group
	1
	2
	3
	4
	5+

	Low
	1,143
	720
	597
	1,102
	725

	Medium
	640
	582
	575
	520
	463

	High
	542
	489
	625
	591
	812

	
	
	
	
	
	

	Income Unreported
	0
	0
	0
	0
	0


expansion factors for those households that refused to report their incomes are zero for this method of calculating the expansion factors.  In effect, those households are "lost" from the survey when information based on expanded data is summarized.
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In general, the St. Louis travel survey seems to have produced high quality data.  Preliminary summaries of trip rates, distributions of trips by trip pur​pose, and distributions of trips by mode appear to be quite reasonable.  The trip rates and distributions by trip purpose and mode should be resummarized after trip linking and survey weighting and compared to results for other parts of the country.  Table 24 shows results from New Jersey, Denver, Dallas-Fort Worth, and Seattle that can be used for comparison purposes.

The survey does have some socioeconomic biases that should be corrected.  Similar biases have occurred in other surveys and are common in sample surveys.   A process to correct for the socioeconomic biases exists and has been described in this report.  After the weighting is performed, final results can be summarized for the region.  Even without the weighting, the travel survey can safely be used to recali​brate the trip production model.  Calibration of the trip attraction model and trip distribution model should be delayed until after the 1990 Census data are acquired and final survey expansion factors calculated.
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	PRIVATE 

	St. Louis 
	New  

Jer​sey 
	Denver 
	Dallas/

Fort-Worth
	Seattle 

	Year for Data Collection
	1990

(Prelimi​nary)
	1986
	1985
	1984
	1985-88

	
	
	
	
	
	

	Trips/Person/Day
	3.4
	2.7
	3.0
	3.4
	4.25

	
	
	
	
	
	

	Percent of Trip by Pur​pose
	
	
	
	
	

	HBW
	19%
	27%
	26%
	27%
	18%

	HBNW
	50%
	50%
	47%
	48%
	52%

	NHB
	31%
	23%
	27%
	25%
	30%

	
	
	
	
	
	

	Percent of Trips by Mode
	
	
	
	
	

	Auto Driver
	73.6%
	NA
	75.9%
	78.3%
	68.5%

	Auto Passenger
	20.3%
	NA
	19.0%
	20.1%
	19.7%

	Public Transit
	1.2%
	NA
	2.5%
	1.6%
	3.3%

	School Bus
	4.6%
	NA
	2.6%
	NA
	5.5%

	Other
	0.3%
	NA
	NA
	NA
	5.5%
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