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Abstract

This paper examines the current status of the year 2000 revision to the U.S. Census Bureau’s TIGER geo-demographic data.  The discussion focuses on the use of this data within a Geographic Information System (GIS) in marketing applications. Also, discussed are methodologies for tapping this rich vein of data for market analysis.  The advantages of adoption of TIGER 2000 data over use of existing 1990 demographic data and related street and addressing data of various vintages are presented, along with the ongoing limitations and potential pitfalls associated with this increasingly essential component of market analysis and locational studies.

1.
Introduction

The Topologically Integrated Geographic Encoding and Referencing (TIGER) data are the most important source of data for geo-demographic analysis in the U.S. today.  Since the U.S. is the leading economy of the world and the world leader and pioneer in both Geographic Information Systems (GIS) and Marketing Information Systems (MIS), the TIGER data set arguably forms the basis for most geographically driven marketing research in the world today. TIGER is a digital data set with topological structure (i.e., the geometric relationships among line features such as streets, and polygonal features such as census tracts boundaries are explicitly maintained).  TIGER is also geographic (i.e., the features portrayed are to scale, and can have such cartographic characteristics as coordinate systems, projections and datums applied to them for use within a GIS).  Furthermore, the descriptive attribute data (i.e., census demographics, street names, and address ranges) are all systematically encoded and referenced (linked) to the corresponding geographic features such as street centerline segments or census block group polygons (Starr and Estes, 1991)

TIGER's fundamental building block is the block (i.e., an area bounded by streets).  Street centerline data broken into segments with encoded address ranges (i.e., starting and ending addresses for right and left sides) form the sides of each block (in some cases a block will be bounded on one side by a river, lake, or rail line).  These blocks are the fundamental unit of census enumeration and typically contain between 100-400 people (although they can contain a single household) and many blocks have no permanent residents.  Blocks are square or rectangular in urban areas with the traditional gridiron street pattern, however in suburban or rural areas they rarely conform to this ideal shape.  Publicly available data for 7,017,427 blocks in the U.S. in 1990 and the approximately 8,000,000 blocks for the year 2000 is limited to population and number of households.  Given the small numbers of residents in some blocks, information could be associated with specific families and privacy could be compromised.  Blocks are aggregated into block groups that contain approximately 4-6 blocks.  There were block groups in the U.S. in 1990 and there will be more in 2000 (i.e., once the 2000 census related remapping is complete).  These block groups usually contain 1,000 to 2,000 people (although they can contain anywhere from 100-5,000 persons).  Data available for block groups includes many additional categories including income and responses to residential questions on the census long forms as well as a number of derived indices.  Block groups are then aggregated into the 229,192 census tracts in the U.S., which contain typically 2-6 blocks and ideally 2,500-10,000 residents.  A full set of responses to the census long forms is publicly available for the census tract level.  Census tracts are grouped into counties, and counties are grouped into states and territories.  Usually this tessellation method, which rests on a geographically nested progression of increasingly larger spatial areas, ultimately covers all land and water features in the U.S.  The U.S. Census Bureau (USCB) assigns each entity a unique multi-digit Federal Information Processing Standard (FIPS) code with the first two digits representing the state code, the next three digits the county code, etc. Additional digits are being added to allow for more than 10,000,000 blocks sometime in the future.  The quirks of population distribution however mean that some counties have populations larger than many states. Thus, counties with large populations are divided into divisions, which can vary tremendously in size and population.  Low population counties are not divided into divisions and may sometimes contain only a single census tract (Harder, 1997).  An extreme case is Loving County, Texas, which had a population of 107 in 1990 (American Factfinder, 2000).  This area would barely qualify as a block based on population, yet as a county it gets a status four levels higher in the hierarchy.  In 2000, there were 3,248 counties in the U.S. including Alaskan Burroughs, Louisiana Parishes, and Virginia Townships and a couple of independent cities not ensconced inside a county such as St. Louis, Missouri (Spar, 2000).

Data is also available for Metropolitan Statistical Areas (MSA’s) that are major urban areas with at least 50,000 people in an incorporated city or 100,000 in a contiguous urban area. MSA’s could be primary MSA’s (PMSA’s) that are cities that meet the criteria for population and have only one urban focus, or it could be consolidated MSA’s (CMSA’s) that have multiple urban areas in a cluster. MSA’s contain multiple tracts and in some cases extend into several counties (e.g., Houston, Texas’ MSA extends into three counties) or cross-state lines (e.g., Kansas City’s MSA is both in Missouri and in Kansas).  In 1990, there were 284 MSA’s of which 20 were CMSA’s. In 2000 there were 258 MSA’s of which 18 were CMSA’s.  The reason for the decline in the number of MSA’s is the continual process of urban sprawl, which has caused large urban areas to grow and engulf former PMSA’s nearby.  For example, Baltimore and Washington D.C. are now one CMSA while they were separate CMSA’s in 1990.  Being designated an MSA can have a significant impact on an urban area in terms of recognition by marketers, since many types of additional data are available from both the USCB and the Bureau of Labor Statistics (BLS) for MSA’s.  Thus delineation and selection of MSA’s is a controversial and politicized process and is under the direct control of the Office of Management and Budget (OMB) rather than the USCB (LaMacchia, 2000). 

Also, a category of approximately geographic places exists that usually represent incorporated cities of which 23,494 were recognized by the USCB.  The boundaries of these cities are reported to the USCB by each city on a map, but this is frequently done by hand drawing on an 8.5x11 form or a larger scale paper map. For that reason, these place boundaries are very inaccurate, particularly in cities with expanding boundaries (Leipnik, 1999).  Sometimes, places exist that are unincorporated areas.  Most places are small settlements but some  places  have populations as high as about 50,000 (29,205 in 1990).  USCB accepted places often do not correspond to local notions. For example, Goleta, California is an unincorporated area with a population of about 80,000.This area is recognized by the U.S. Post Office, has an Independent School District, a Water Board, a chamber of commerce, a long standing downtown area, a branch of the University of California (U.C. Santa Barbara), and many other manifestations of a “place”. Surprisingly, it is not so considered by the USCB, possibly because a significant proportion of the population commutes to jobs in nearby Santa Barbara, California. TIGER also contains data at the state level for all 50 states (including Washington D.C.), Puerto Rico, the U.S. Virgin Islands, Guam, and Western Samoa. Many users may opt to get State Level data since this subdivision creates assemblages of files that are a convenient size to put on a CDROM in a compressed format

The American Community Survey (ACS), a new product of the USCB for the 2000 enumeration, will provide data for many of these places based on statistical sampling. This will provide market researchers valuable data in the interim between decennial counts (Weidman, 2000).  The ACS will start with 31 communities, but the USCB plans to re-survey every community with 65,000 or more residents annually starting in 2004 with data for communities with 20,000 or more residents collected every three years (U.S. Census Bureau, 2000A). The American Planning Association welcomed the availability of more frequent demographic data and publicly expressed its reservations about the USCB creating an unfounded mandate for localities to respond to these surveys. Resistance to filling out and returning the American Community Survey is anticipated. 

The street segments that form the framework for blocks is always straight, which in the curvilinear world of modern suburban development generates inaccurate maps. Highways are also represented, although in many areas there are few residents living adjacent to them. Existence of streets, street names, and address ranges are voluntarily reported to the USCB by local authorities (or not reported in the case of many communities in a decentralized and rather disorganized setting). Hence, the address related data in TIGER are always slightly dated and frequently inaccurate, especially in rapidly growing areas (Johnson, 1998). In addition, TIGER contains line work representing selected hydrography and rail lines, particularly if they cause breaks between neighborhoods. Many market researchers concentrate on MSA’s or county level data, but with the expanding power of GIS, and the availability of both TIGER and ACS data down to the place and block group level, more comprehensive and detailed level of analysis will be possible. Therefore, the place, tract, and block group level will probably be the subdivisions receiving the most attention from market researchers, although larger subdivisions will still be relevant (Patterson, 1997). 
2.
TIGER 2000
Revisions

For the 2000 census, the USCB has expanded its list of questions on the long form yet again and incorporated additions and corrections to streets and address ranges and many block boundaries (U.S. Census Bureau, 1998). More importantly, from the perspective of marketers and demographers, population estimates will be revised and are projected to show significant growth and shift. The decline in relative and in some areas absolute rural populations begun in the 19th century will have slowed markedly with gentrification and sprawl blurring the distinction between “rural” and “suburban” in many areas.  Continued movement of the centroid of population both south and west will be demonstrated. In particular, population increases by as much as 50% in places along the Mexican border, or with a prevalence of retirement communities will be observed. Also, population increases in booming areas, such as Santa Clara County, California (Silicon Valley), Las Vegas, Nevada and many less famous areas like Delaware County, Ohio will be seen (Exter, 1996).

An example of a significant, though somewhat less dramatic, increase in population is provided by Conroe, Texas.  Here the apparent growth is due to both growth within the existing city and annexation of areas that in 1990 had residents but were outside the existing 1990 city limits.  Conroe, Texas like many municipalities, maintains its own GIS. So it is possible to accurately compare the city limits as portrayed in TIGER with the current city limits. This comparison shows that the city limits in TIGER were fairly accurate for 1990, but the TIGER data both contained areas outside the actual 1990 city limits and missed certain areas. However, annexation has increased the area of the city by approximately 24% in 10 years. Population in the interval has increased from an official 27,605 in 1990 to a projected 47,600 in 2,000 (Mehta, Leipnik and Maniam, 1999). This growth should be of interest to businesses: a city of 27,000 might be considered too small a “place” for certain businesses, while a city nearing 50,000 should spark greater interest. The “official population” of this or any other place is dependent on the USCB’s delineation of its boundaries. Marketing research studies that continuing to rely on 1990 data will seriously underestimate population of many, if not most places. By the same token, poor delineation of city boundaries is a continuing problem. Updating changes in city boundaries, as a result of annexations, is an ongoing task for a permanent cadre of GIS technicians working for the USCB (Franz, 1998). 

New Questions

The 1980 and 1990 census forms were very similar in content and form. A comparison between these years using GIS or otherwise is fairly straightforward, although obtaining the 1980 TIGER data is increasingly difficult (given that the data was collected over 20 years ago).  However, at first glance there seem to be many differences between the 1990 census and 2000 census long forms.  In 1990 there were 33 questions, while in 2000 there were 53 questions. However, most of the increase reflects breaking out multi-part questions. This makes the 2000 form longer and may account for some of the resistance expressed by residents in filling out the form, particularly among the affluent whose time is presumably valuable (Langford, 2000). There are some substantive changes however. One of interest to marketers is the addition of a three-part question dealing with the responsibilities of grandparents acting as heads of households. The census results should make apparent that millions of grandparents are functioning as primary caregivers and sources of financial support for their grandchildren. On a national basis, this is an indicator of longer life, but also of rampant divorce, abandonment, incarceration, and drug addition among the actual parents. But for market researchers, this data should provide the basis for modification of advertising campaigns and possibly introduction of new products and services targeted to a new segment: “retired with grandchildren”. Another indication of the USCB’s attempt to gauge the extent of the breakdown of the traditional family is an expanded list of household relationships.  Now, the gender of stepchildren is sought out and the category “foster child” has been added.

Perhaps the most controversial issues concerning the U.S. Census relate to ethnicity and race questions (American Demographics, 1993). These issues are so politically charged that the content of these questions was set by political appointees in the White House Office of Management and Budget, and not left to the career bureaucrats and demographers at the USCB. Changes to racial questions for 2000 include; “African-American” being listed as a “race” and supplementing “Negro” and “Black” (in the 1990 census, “Afro-American” was a choice for “ethnic origin” but not for “race”). African-American also appears as a listed “ethnic origin”, the only example of a listed “race” that also is listed as an “ethnic origin”. “Hawaiian” is separate from “Pacific Islander” for 2000. New for 2000 is “Latino”, although examples of who exactly constitutes the “Other Spanish/Hispanic/Latino” racial category is not provided. Unlike 1990 when “Other Spanish/Hispanic” was identified as being exemplified by Salvadorans, Dominicans, and other non-Mexican Latin Americans persons from Colombia, Nicaraguan, or El Salvador, may not identify themselves as being of “Spanish/Hispanic/Latino” race in 2000 when they had in 1990. For marketers interested in identifying non-Mexican “Hispanics” or “Latinos”, this change will make their task more difficult. Conversely, it will be easier to differentiate native “Hawaiians” from Samoans or Guamians, though none of these groups offers as large a potential market as self-identified “Latinos”. 

After an extended and fractious debate, a “mixed-race” category was not added in 2000 as originally proposed by USCB demographers. Rather, as a compromise, those individuals who correctly wrote in any of 63 acceptable possible combinations of mixed-races will be counted as such.  For example, it is up to Tiger Woods to either identify himself as “African-American” (because of his father) or “Asian” (because of his mother), both of which are explicitly listed options. Also, he may write in “Asian-African-American” or some other response that indicates he is of mixed racial background.  Since rules for accepting such hand written responses are convoluted, many individuals will prefer to choose a listed race rather than “invent” their own.  It is likely that the effect of omitting a specific mixed-race question will greatly reduce the number of respondents indicating they are of mixed-race.  Thus, the true and increasing racial diversity of America has consciously been disguised by the wording of the census form.  Nevertheless, in 2002 there will, for the first time, be data on the number and distribution of persons of mixed-race in the U.S.  Thus marketers will have a firmer grounding in their decisions about such matters as what race or mixed-race spokespeople to use in their Integrated Marketing Communication (IMC) programs. This new, though incomplete, information on the number of persons of mixed-race will probably validate the increasing tendency for marketers to use mixed-race spokespersons.  

With respect to the question about ethnic origin, several interesting changes have occurred between the 1990 and 2000 census.  In 1990, among the examples of ethnic groups listed on the census long-form were: Italian, Irish, German, Polish, Cape Verdean and 17 others including “Afro-American”. In contrast, in the 2000 census only 16 examples are provided including “African-American”. The examples of German and Irish were omitted, along with Croatian, Ecuadoran, Slovak, Thai, and Cajun.  In honor of Saint Olaf, or at the insistence of a Minnesota congressman, “Norwegian” was added.  While no list of ethnic origin can be all-inclusive (i.e., from Azerbaijani to Zambian), the choice of countries/ethnic groups represented is surprising from a demographic perspective.  The omission of German and Irish is very surprising, given that in past censuses since at least 1830, these were consistently the largest non-English ethnic groups in the country.  There are still a considerable number of first and second-generation members of these two nationalities, and in some areas they are the dominant ethnic group (e.g., 75% German ethnic origin in Gillespie County, Texas). Also dropped is “Cajun”, a change that would probably outrage many folks in southern Louisiana.  It remains to be seen if people filling out a census form, that does not list their ethnicity as an example, will still identify themselves as say “German” or will leave this question blank, or fill in some other non-listed response such as “American”. “American” (not “Native American”) will probably continue to increase as a self-reported and USCB accepted ethnic category (Atlas of Ethnic Diversity, 1999).  Determining what an “American” is remains problematic, although as a group “Americans” tend to have low income, are predominately rural, and have low educational attainment.  Given that “American” is an USCB accepted response for ethnicity, one has to wonder if “Vegetarian”, or “Extraterrestrial” would be accepted or merely classed as “Other”. There are a few other significant changes such as the addition of “RV”, “Boat” or “Van” to this list of inhabited structures (one wonders why “tent” or “underneath highway bridge” are not valid choices). For marketers, this new information may help identify and target house boaters and “snow birds” with products and services. Other significant changes include the change from allowing only one employer to be listed to allowing up to three employers to be listed. This change is in recognition that many people are holding multiple jobs. Marketers use this data to better target products and services aimed at people with multiple jobs (U.S. Census Bureau 1990, U.S. Census Bureau 2000B).
3.
Enhancement of TIGER
Enhanced TIGER

All of the private vendors of TIGER now provide potential customers “enhanced” TIGER data.  Enhanced TIGER is typically street centerline files created by USCB that have been in various ways “cleaned-up” and are provided in a format compatible with popular GIS software. For example, street types may be re-coded and symbolized by varying line type, thickness, and color, thus differentiating highways from arterial and other streets. Streets that have missing segments may have those segments filled in (e.g., areas with curvilinear streets may have additional vertices added to improve their appearance, hydrography may be color-coded blue). Other features of interest such as parks, malls, airports, boundaries of school districts, etc. are delineated and labeled. GDT in particular specializes in creating rather than just re-selling enhanced TIGER data (GDT, 2000).

Population Projections

Since the population estimates and demographic data available from the census will be a year or more out of date when released and will be 11-13 years out of date when completely superceded, there is a need for private and public organizations to estimate the population size.  Both GDT and Claritas can provide projections for population of larger subdivisions of the census (e.g., counties, MSA’s, and states) (GDT, 2000).  The ACS will also provide population projections based on the same methodologies used to gather the decennial census.  Data will be available yearly for places with 65,000 or more residents, every three years for places with 20,000 or more residents, and every 5 years for places with less than 20,000 residents.  If this program is actually funded and implemented as envisioned, it will supercede the census long form prior to the 2010 census.  Given the lack of an effective lobby or pressure group dedicated to insuring adequate funding for the collection of accurate and timely demographic data, or the creation of a national multi-purpose GIS, it is highly probable that the 2010 census will have the long-form (Weidman, 2000).

PRIZM 

Potential Rating Index for Zip Markets (PRIZM) is a product from Claritas (National Decision Systems).  This is a clustering of demographic subgroups into categories that are perhaps more useful for market researchers than the raw census data.  The clustering methodology uses several factors: income, educational attainments, and residence data to create 62 categories, each given a distinctive name.  For example, “Young Achievers” are young, well educated, and have above median income.  A census tract composed primarily of “Young Achievers” would stand out based on median income, home ownership, or educational attainments as a desirable area based solely on analysis of the USCB data.  In contrast, “Town and Gowns” are college age singles. This group has a lower than median income, but a much greater than average potential for future income and probably a larger than reported discretionary income, particularly for certain product categories (e.g., computers, automobiles, vacations) than the average American with the same (apparent) reported income.  An analysis of the raw USCB data would be hard to identify “Town and Gowns”, without use of some other extraneous information like proximity to a college.  Therefore it might underestimate market potential of an area inhabited by a significant number of “Town and Gowns”. Claritas sells PRIZM data on CD-ROM, but their preference is to perform marketing studies in-house and generate reports either on a per unit fee or contract basis (Yagyagan, 2000).

ZIP Code Data

Zip Codes are an excellent way of tracking customer locations (because mailing lists have this information), for several reasons.  ZIP Codes can be easily and accurately geo-coded to zone centroids and this is information most customers are willing to divulge. For the census 2000, the USCB will be making available a product called ZIP Code Tabulation Areas (ZCTA).  This product will be available as another layer in TIGER line and boundary data sets. ZCTA will apportion either three or five digit ZIP Code areas into census blocks.  ZCTA’s will follow census block boundaries.  The ZCTA code for each census block represents the majority ZIP Code for addresses on the USCB master address list for the 2000 census that reside within each census block.  ZCTA will include water features and post office boxes where the post office only delivers to boxes, but it will exclude point delivery ZIP Codes for firms and organizations.  Unfortunately, this may be a one-time effort, as funding for continued up-date by the USCB is uncertain and the Post Office is constantly adding and altering ZIP Code zones.  Given how useful ZIP Codes are for users of TIGER data, the availability of this information in a GIS format is overdue.  The reasons for avoiding the step of public release of census data linked to ZIP Codes until the projected release of this data in 2002 are numerous and complex.  For example, many ZIP Codes are not directly linked to the geographic locations of the “households” of the actual recipients of the mail.  For example, the millions of P.O. Boxes, which can be miles removed from the actual residence of the individual in question. Furthermore, the exigencies of mail delivery, which drive the creation, delineation, and revision of the 29,700 current ZIP Code zones, often cause geographic aberrations. There are many ZIP Codes zones that are discontinuous with little enclaves lumped together with another larger ZIP Code zone. Frequently a river or an expanse of a National Forest might divide a county, and for ease of mail delivery, those residents on the “far bank” or in the “far corner” might be put into a ZIP Code linked to a post office in another county. This geographic inconsistency does not cause the Post Office any particular grief.  However, since census block and tract boundaries do not cross county lines, it makes meshing ZIP Codes into the geographic subdivisions of the census difficult.  Nevertheless, it is feasible to re-aggregate the ZIP Code zones into census tracts and re-apportion the population living within them in an approximate manner.   However, the match will never be perfect, as there are approximately 23,400 ZIP Codes out of 29,700 that could be built into the USCB’s TIGER files (Cornelius, 2000).  The USCB has committed to release ZCTA’s for the 2000 census whether it ever again updates this data set or how it will cooperate with the U.S. Postal Service to revise this data is uncertain.  What is certain is that an alternative set of ZIP Codes and ZIP Code + 4 data linked to demographics will continue to be made available by private vendors such as GDT as another enhancement to TIGER (GDT, 2000).

4.
Limitations

Accuracy

Some of the limitations of TIGER go right back to its origin as a "step-child" of the USGS DLG development effort in the 1970's.  Since the mapping portrayed in TIGER is the result of a long and convoluted process involving numerous revisions, there are many opportunities for human and computational error. Often streets are interrupted on the map (when there are in actuality no gaps) or an entire street may be missing (particularly if it is of recent origin) or placed in the wrong location.  Since aerial photography was used to create the USGS data, any street under a heavy canopy of trees might be absent or interrupted. Even for relatively stable MSAs with simple gridiron street patterns, there are inadvertent gaps in streets (Faintich, 1996). The most common error is an out of date or incorrect address or missing sub-divisions or residences. Getting addressing right is a huge headache, particularly in rural or rapidly growing areas. There are frequently large gaps in assigned numbers or numerous streets with the same name in a given jurisdiction. Another pervasive problem with the accuracy of TIGER data is that the streets and other features exist but are portrayed in the wrong place.  With the advent of such products as digital ortho-photography (that can be brought up as a back-drop to TIGER data) and the creation of vehicle mounted GPS of highly accurate transportation network maps by many city and county jurisdictions, the almost pathetic inaccuracy of much TIGER data can be eliminated today (Elami, 2000).  For example, Vermont is undertaking differential GPS based mapping and addressing of all highways, streets, and roads in the State.  Taking advantage of this revised and very accurate (plus or minus 2 meter or better) road data, the USCB has decided to adjust by automated GIS based conflation (rubber-sheeting) their street data, address lists, and census sub-division boundaries so that they accurately reflect what is on the ground in this State.

For the 2000 TIGER, the USCB fixed the streets and boundaries for areas that undertook the work themselves, and provide the corrected data in an acceptable format for complete jurisdictions. Even then, fixing an area such as Vermont poses challenges, since TIGER is a "seamless" coverage. Therefore, if tract boundaries are shifted, they will no longer cleanly abut the adjacent jurisdiction whose data has not been corrected.  Unavoidably, thousands of “sliver polygons” are formed along boundaries between adjusted and un-adjusted areas.  In the worse case, roads that form the boundaries of tracts might be moved into the middle of other tracts that then must be realigned affecting other tracts and county and ultimately even state boundaries.  Thus, like a spiders web, the TIGER data if touched for one area will result in repercussions felt throughout the entire conterminous construct.  Therefore, shifting the streets closer to their true locations would also alter the block, tract, etc. boundaries so that they would no longer be valid.  Thus rendering the enumeration process problematic and comparisons of areas between 1990 and 2000 impossible (Laidis, 2000).  Ideally, the USCB would like to start over again with national data based on newly available GPS or some accurate remote sensed imagery.  Since this is unlikely to happen, many users of TIGER in the future can look forward to greatly varying spatial accuracy based not only on rates of land-use change, but also on whether efforts by local or state GIS developers have supplanted the old TIGER data for the area in question (Fusaro, 2000).

Much of the blame for the poor quality of TIGER can be laid at the door of a short sighted Congress, which appropriated no funds between 1990 and 2000 for the USCB to repair inaccuracies in the existing TIGER data. Also, little effort was undertaken by various other States (e.g., Texas), which provided software to local and county governments designed to analyze TIGER and identify gaps and missing addresses. Despite these efforts, many jurisdictions failed to participate. 

Other Problematic Issues

Sometimes the USCB's methodology for enumerating and characterizing people can create anomalous situations or misleading interpretations for the market research.  For example, a vacation home area with a seasonal population might appear to have very low numbers, incomes, and attainment levels for residents.  But who is actually being counted?  Only those residents present in April of 2000. Another example of an area with a somewhat less seasonal population that is nevertheless subject to undercount is that of university and college towns.

Conversely, the region surrounding a military base might have a significant overestimate of market potential associated with it. The military households may spend a small proportion of their time actually on base, while training exercises; deployment at other bases here or abroad may occupy a great proportion of their tours of duty. The institutionalized constitute another example where careful interpretation of TIGER data is essential in market research. The institutionalized are counted separately by enumerators, but are lumped back into population totals for blocks, tracts, places, etc.  This institutional classification applies to persons in long-term care, in prisons, jails, or mental hospitals.  Their income is assumed to be zero, and their numbers are not used to adjust the official median income numbers for the census blocks, in which they are institutionalized.  For example, a census block group in Huntsville Texas had a 1990 official population of 1,787 and an apparent median income of $38,000.  However, only about 10 inhabitants within that block group are wage earners, these include the Director of the Texas Department of Criminal Justice, the Warden and other senior prison officials, the remaining “residents” live in a “household” referred to as “The Walls”. Given, the predilection to place institutions like prisons in rural areas, the impact of these persons on reported population and income can be very substantial and is not limited to one spot in Texas by any means (Leipnik and Mehta, 1999).

Veracity of Responses

Just as annoyance with being questioned under penalty of a $100 fine can engender poor response rates, it can even more easily lead to the temptation to invalidate the exercise by intentional submission of false information. This is particularly true for such sensitive matters as number of persons residing in a habitation (e.g., “If the landlord finds out there are 17 people in this apartment we will all be evicted”) and annual income (e.g., “If I lied on my 1040 form why would I tell the truth on my census long form”). The misreporting of income (probably under reporting) and the miss estimation of housing stock values are likely to be among the most prevalent errors. They are also likely to be the most damaging for marketers, since those numbers are probably only second in importance to number of persons as an index of market potential.  For areas with divergences up or down from national median incomes, the income data may be of paramount importance. What alternatives exist to test the validity of census numbers? One set of data is the digital phone books now available that includes digital white and yellow pages to provide marketers with data on both residents and the locations of businesses they patronize. With some considerable effort, this data can be incorporated in a GIS. Another set of data is information from the credit agencies (e.g., Experian, Equifax, and Transunion). This data is rather expensive to access for small studies, and it has many limitations on access imposed by the Fair Credit Reporting Act. Nevertheless, for larger firms particularly those in the financial service industry, access to this data can be arranged.  Residential valuations are likely to be even less accurate than voluntarily reported financial data. Many homeowners only vaguely know their homes’ value and even the minority that could remember and correctly report official assessed value would be generally under reporting the value of the home by as much as 100%, given the common practice of appraisal districts of significantly undervaluing homes.  However, another data set created with and maintained in a GIS is becoming available. This is the Cadastral information maintained by taxing authorities (i.e., IRS). Select marketers are purchasing this data from city and county appraisal districts. For the real estate and home improvement fields, this is a gold mine of information that can supplement the census data.

5.
Conclusion
TIGER 2000 will enhance the ability of market researchers to perform geo-demographic analysis.  The new categories of information in TIGER 2000 versus 1990 TIGER are limited, but given the growth and mobility of the population, knowing the most recent information on the distribution and characteristics of the American population will be well worth the investment.  Therefore, TIGER 2000 will rapidly become an irreplaceable tool for market research. 

Suggestions for Future Research 

Once the complete set of responses to the census long forms are available along with updated streets and boundaries a number of promising research opportunities will open up. All sorts of analysis that is now dated will become refreshingly current if the new data is used. Time series studies using the 1980 (DIME), 1990 (TIGER) and 2000 (TIGER) geodemographic data can be performed. Comparisons between 1990 and 2000 can be made and the changes in distribution of ethnic minorities can be studied to get a better handle on the distribution characteristics and buying patterns of mixed race individuals’ advertisements and products that cater to this group can be better formulated if the group, which was long suppressed by requirements that a single race be selected, will now be evident. Information made available in the 2000 TIGER data on the spatial distribution of grandparents serving as parents and people living in houseboats, recreation vehicles and other non-conventional residences can be studied. Lastly the availability of detailed geodemographic data on the Internet will facilitate a range of studies that were not performed due to the cost and inconvenience of having a GIS and a TIGER data set. This will not change the kinds of research capable of being performed but will vastly increase the utilization of geodemographic data in a whole range of studies.
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