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1 Special Issues

This chapter discusses a number of special issues relating to the development and use of the NCDB data. It is necessarily more technical than some of the preceding material. The sections below cover issues relating to the geographic comparability of census data and the matching of tracts across census years, merging other data sources with the NCDB, data suppression, the census undercount, inaccurate responses, the 1990 homeless population count, bridging race data between 2000 and previous censuses, and changes in the determination of Hispanic origin.

Geographic Comparability and Matching Tracts Across Census Years

One of the most valuable features of the NCDB is its ability to match tracts across census years. For many tracts, the same identification code applies to the same physical space in the 1970, 1980, 1990, and 2000 censuses—that is, these tracts have not changed boundaries between the decennial censuses. Many other tracts, however, have redefined boundaries, usually due to changes in their population. A tract that loses a significant portion of its residents will often be merged with surrounding tracts, thus altering that tract and any tracts with which it is combined. Tracts that experience rapid population growth will frequently be divided into a set of smaller tracts. Often in these cases, the four-digit tract code (TRCTCD1) is retained, while new two-digit suffixes (TRCTCD2), such as "01", "02", and "03", are added. For each new census, a few tracts are completely eliminated (if, for example, an entire area is razed), while new tracts are added to accommodate new residential areas and, between 1980 and 1990, because of the expansion of tract coverage to the entire nation.

Figure 4-1 illustrates the three main types of tract changes that occur between censuses. The first type of change is when a two or more tracts from one census year are combined to form a single tract in a subsequent census. We refer to this as a “many to one” change. The second type is when a single tract splits into two or more tracts for a subsequent census. This is referred to as a “one to many” change. The third type of change occurs when two or more tracts are reconfigured into two or more different tracts, which we call a “many to many” change. In the example of a “many to many” change in figure 4-1, the two tracts numbered “1.00” and “2.00” are redrawn into three new tracts: “1.01”, “2.01”, and “3.00”. (A fourth type of change, not shown in the figure, occurs when a tract does not change its boundaries but is “renamed” with a different ID. We refer to this as a “one to one” change.)

[image: image1.bmp]These changes are not insignificant. Based on analysis of geographic data for census tracts in different years, we have determined that 49 percent of all 2000 census tracts experienced boundary changes since the 1990 census. Most of these changes are the “many to many” type (38 percent), followed by “one to many” (9 percent), and “many to one” (2 percent). As well as being the more common types of change, the “many to many” and the “one to many” changes are the most difficult to deal with. If two or more tracts in 1990 simply were combined into a single tract in 2000 (“many to one”), then a user only needs to add together the 1990 data for these tracts to obtain the correct totals for the 2000 tract. If, however, the tract splits into one or more pieces between 1990 and 2000, then the user must know the relative proportion of the population living in the different pieces making up the 2000 tract. 

The actual remapping procedure for converting data from 1970, 1980, and 1990 tracts to 2000 tract boundaries is quite complicated. Those wishing more a technical explanation of this task should consult appendix J. The basic procedure was to use geographic information system (GIS) software to overlay the boundaries of 2000 tracts with those of an earlier year. This allowed us to identify how tract boundaries had changed between censuses. We then used 1990 block data to determine the proportion of persons in each earlier tract that went into making up the new 2000 tract. For example, if a 1990 tract split into two tracts for 2000, the population may not have been divided evenly. Our method allows us to determine the exact weight to allocate to each portion.

These population weights were then applied to the various 1970, 1980, and 1990 tract-level NCDB variables to convert them to 2000 tract boundaries.
 The population weights were used to convert all variables based on counts of persons, households, and housing units, all counts based on subpopulations (such as black persons or elderly households), and all aggregate data (such as aggregate household income). Proportions (such as the proportion of Hispanic persons) were remapped by first converting the respective numerator and denominator values (Hispanic persons and total persons, respectively) and then recalculating the proportion.

The 1970, 1980, and 1990 NCDB data are available in two versions. One version is based on tract boundaries as drawn in each individual census year, that is, 1970 tract boundaries for 1970 data, 1980 tract boundaries for 1980 data, and 1990 tract boundaries for 1990 data. This is the standard format used for analyzing tract characteristics in a single year. When accessing the data through the NCDB CD-ROM, this version of the data is obtained by selecting a single year from the “Year” menu. Note that, in this case, only one year can be accessed at a time, and separate extracts must be performed to get data for more than one year.

The second version of the 1970, 1980, and 1990 data are these variables remapped or “normalized” to 2000 census tract boundaries. This version is used to match tracts and compare their characteristics over time. The remapped version of the data is obtained by selecting “All years normalized to 2000” from the “Year” menu on the NCDB CD-ROM. One can then select variables for any of the four census years from the “Count” selection dialog. Any extract files or maps created in this manner will be normalized to 2000 tract boundaries.

Of course, there is just one version of the 2000 NCDB data, which is available only in 2000 tract boundaries. These data can be accessed on the CD-ROM through either of the methods described above, that is, selecting the year “2000” from the “Year” menu, or selecting “All years normalized to 2000” and choosing 2000 variables from the “Count” selection dialog. 

Coverage for 1970 and 1980

It should be noted again that, since the source data for the 1970 and 1980 NCDB variables are the original tract-level tabulations provided by the census, which did not cover the entire United States, not all 2000 tracts will have data available for these earlier years. This may not be completely obvious from examining the data, since only part of a 2000 tract may have been covered by census tracts in 1970 or 1980. Therefore, some data might be available for the 2000 tract, but these data may not represent the entire tract area or population.

Two indicator variables are available to allow users to identify these situations. PCTCOV70 and PCTCOV80 are available with the remapped data and indicate the percentage of 2000 census blocks that were covered by 1970 and 1980 tracts, respectively. If the percentage is 100, then one knows that the 1970 or 1980 data are complete for that tract. If the percentage is less than 100,  then data are unavailable for some part of the 2000 tract. When using 1970 or 1980 data, users may wish to exclude tracts that are less than 100 percent covered or those that have coverages less than some threshold percentage.

Tract Change Flag Variables

It may be important for some users to know which tracts have undergone changes between censuses and which have remained the same. To allow users to identify these tracts, three tract change flag variables are available with the remapped NCDB data. These three variables, TCH70_00, TCH80_00, and TCH90_00, indicate the extent to which 2000 tracts have changed between 1970, 1980, and 1990, respectively. These variables contain a single-digit numeric code denoting the type of tract change (if any). In addition to the three types of tract changes (“many to one,” “one to many,” and “many to many”), there are codes indicating whether a tract was renamed (“one to one”), was in a nontracted area in 1970 or 1980, or did not change at all between censuses. 

Figure 4-2 lists the codes for the tract change variables and summarizes the extent of the tract changes between the three earlier census years and 2000. 


Merging Other Data Sources With the NCDB

Merging other data with the NCDB can create an even more valuable and customized source of information. The ability to combine other geographic databases allows users to supplement the list of NCDB variables with those of their own. Nongeographic databases can also be appended to the NCDB. For example, users with survey data that contain respondents' home addresses could use the NCDB as a source of information on respondents' neighborhood characteristics and the opportunities or constraints they face at the local level. 

Data cannot be merged with the NCDB using the software available on the NCDB CD-ROM but must be accomplished using some other data software—such as a database package (MS Access, dBase, FoxPro), data analysis software (SAS, SPSS, Stata), or mapping software (ArcView, ArcInfo, MapInfo). The actual merge procedure depends on the software being used. To merge the NCDB data with other sources, one must first export the appropriate NCDB variables to an external file. The NCDB CD-ROM uses ASCII, dBase IV, ArcView Shape, and MapInfo Mid/Mif as export formats. These formats can be read by a wide variety of database, data analysis, and mapping software. 

The external NCDB file must then be “merged,” “linked,” or “joined” to one or more other data files with the chosen software. This is accomplished by using a common identifier that exists in both files. Most likely, one will merge data to the NCDB by census tract identifier. When merging by tracts, remember that tract identifiers are unique only within U.S. counties. Therefore, when merging data from more than one county, use one of the “GEO” tract identifier variables, which include the state, county, and tract codes and is thus a unique tract identifier. The other data file will need to have an identically constructed variable to allow a successful merge with the NCDB data.

For some types of software, users may need to sort the observations in the data file by the geographic identifier before accomplishing the merge. It is also important to remember that the geographic identifiers in the NCDB are stored as character variables. If the corresponding identifier in the other data file is a numeric variable, users will most likely not be able to merge the two files successfully. Either create a character variable identifier in the non-NCDB data file or a numeric identifier in the NCDB file.

Finally, it is also possible to merge data from the NCDB at geographic levels other than tracts, such as state, county, or metropolitan area. In these cases, it is necessary to aggregate the NCDB data first to the appropriate level before attempting the merge. This will provide an NCDB file that is summarized with one observation for each state, county, or metropolitan area, depending on the geographic level at which the merge will be done. Most of the software described above for merging should also be able to summarize the data in this way.

Data Suppression

In accordance with federal law, information about individuals gathered in the decennial census must remain confidential. At first, this might not seem to be a problem for the NCDB, since data are aggregated at the tract level and no information is supplied about specific individuals. With the large number of complex cross-tabulations and the relatively small size of census tracts, however, it might be theoretically possible to derive information about certain individuals from census tabulations. 

To illustrate, consider a tract with 4,000 people, 100 of whom are American Indians. If 50 of these American Indians were men, and 7 were over 65 years old, tables cross-tabulating race by age would provide information about these 7 identifiable individuals. For example, a table tabulating race by age by income that showed seven American Indian senior citizens living below the poverty level in the tract in question would reveal confidential income data about the seven individuals in question. 

While such breaches of confidentiality may be unlikely, the Census Bureau must take steps to prevent them. Prior to 1990, the Bureau "suppressed" certain census data based on set criteria.
 If, for example, the number of individuals in a particular tabulation cell fell below a set level, these data would not be reported. Therefore, some tracts in 1970 and 1980 have missing information due to suppression. 

The Census Bureau places "flags" in its data to alert users to data suppression. The NCDB contains a set of similar, but not identical, flags to accomplish the same purpose. These flags are defined in relation to the original census source tabulations. So a user must find the appropriate flag by comparing the table source for the NCDB variables and then looking up the corresponding flag variable. 

The NCDB suppression flags for particular 1970 and 1980 variables can be found in the data dictionary (appendix E). Suppression flags are character variables, coded as either blank (“ ”), to indicate no data suppression, or one (“1”), to indicate data suppression in one or more tabulation cells that make up that variable.

Undercount and Inaccurate Responses

Since its inception in 1790, controversy has surrounded the decennial census's alleged undercount of individuals (Anderson 1988). This is a significant issue because data from the census are so widely used in social science research and are the basis of important political decisions, including the drawing of congressional districts and the allocation of government funding. Today, critics of the census also point to the disproportionate undercount of racial and ethnic minorities, particularly young black men living in urban areas (Skerry 1992, West and Fein 1990).

No one, not even the Census Bureau, denies that the census misses many people. Also, to a lesser extent, there is some enumeration of fictitious or deceased individuals and double counting. The undercount problem exists for many reasons. For instance, the Census Bureau may miss some housing units when sending out forms or some people who have received forms may not complete and return them. The former case is prevalent among individuals with no stable address (such as the homeless), while the latter is particularly common among illegal immigrants, many of whom wish to remain hidden from the government. While the Census Bureau makes several attempts to locate nonresponding households, some are inevitably missed.

Based on follow-up studies and comparisons with other data sources, the Census Bureau and others have estimated the overall undercount in recent censuses. It is generally thought that the number of missed individuals has fallen from around 5 percent in 1950 to under just under 2 percent in 1990 (Skerry 1992). Census 2000 is claimed to be one of the most accurate ever, although a definitive measure of the undercount has not yet been issued.
 

Of particular concern is the so-called “differential undercount,” which refers to the fact that certain types of individuals and households are more likely to be missed by the census than others. According to one study, the undercount for black persons remained at 5.7 percent in 1990—an improvement from the 8.4 percent mark in 1940, but an increase from 4.5 percent in 1980 (Robinson, et. al. 1991). Men and the young are more likely to be missed than women and the old, and one study estimated that for black males between 20 and 29, the undercount was 10.1 percent in 1990 (Skerry 1992). The number of illegal immigrants, most of whom are of Hispanic origin, is believed to be around 3 million, and the Census Bureau estimates that 30 percent of this population was missed in 1990. 

False or missing information from the census is not only an issue in counting individuals. One recent study contended that the census significantly overstates the number of female-headed families, particularly among blacks, because many male cohabitants are hidden to protect the household's welfare benefits (Hainer, et. al. 1988). Similar misreporting might be expected in other areas related to eligibility for public assistance, such as employment, disability, and earnings.

Proposals to "adjust" both the 1990 and 2000 census to correct for undercounting generated contentious debate. In July 1991, amid cries of political partisanship, Commerce Secretary Robert Mosbacher declined to make any adjustments to the official census numbers to correct for a possible undercount. Although admitting to the undercount and the disproportionate rates among minorities, Mosbacher claimed the original count remained the fairest and best source of information on the nation's population (Elving 1991). More recently, the Executive Steering Committee for Accuracy and Coverage Evaluation Policy (ESCAP) recommended against the use of adjusted Census 2000 numbers for both redistricting and nonredistricting purposes (ESCAP 2001). 

Users of the NCDB should recognize the problems associated with the acknowledged undercount of individuals. This phenomenon is particularly important for users who focus on urban poverty and the neighborhoods where undercounting is thought to be most common. Nevertheless, for all its shortcomings the census remains the only full count of persons in the United States, and for numerous topics it remains our best available data source.

The 1990 Homeless Count

In 1990, for the first time, the Census Bureau attempted to count the nation's homeless population. On Shelter and Street Night ("S-Night") in March 1990, enumerators set out to count the number of individuals spending the night in homeless shelters and those visible in predetermined street locations. This one-night project estimated the homeless to number around 230,000, including 179,000 in shelters and 50,000 on the street. Homelessness experts criticized the numbers as gross understatements of the population. Some advocates claim the actual number to be in the millions, and the Census Bureau has publicly admitted that the S-Night count missed many homeless individuals. 

The variable HOMLES9N in the 1990 NCDB reports the total number of homeless individuals in shelters and visible in street locations. When comparing this number to other possible estimates of the homeless population, it should be remembered that the census S-Night count is a “point-in-time estimate,” meaning it counted people who were in shelters or on the street on one particular night. Other estimates may be based on whether people have been homeless at any point during an extended period, such as a month or year. These two types of estimates are not comparable. Furthermore, other estimates of homelessness may include families living in overcrowded housing or lacking permanent shelter of their own.

Race Bridging

A major change in Census 2000 from previous censuses was the addition of multiracial categories in the collection and tabulation of the data. Respondents in Census 2000 were allowed to select one or more of six racial groups: White, Black/African American, Native American/Alaskan Native, Asian, Native Hawaiian/Other Pacific Islander, and “some other race.” In previous censuses, respondents could choose only one racial group. Only about 2.4 percent of respondents nationwide selected more than one racial group in Census 2000, although this proportion was much higher in certain census tracts. 

In tabulating population by race from the Census 2000 short form, the Census Bureau provided counts for all 63 combinations of the six racial groups that a respondent could have selected. To facilitate comparisons with previous censuses, the “race bridging” variables in the NCDB take all of the multiracial categories for Census 2000 and reapportion them into single racial groups. This allows one to compare racial change for tracts between the 1970, 1980, 1990, and 2000 censuses. There are many possible methods for creating bridging variables. The method we selected was developed by Jeffrey Passel of the Urban Institute’s Population Studies Center.
 It assigns multiracial groups to single races according to the rules below, in descending order of priority:

1) Black + any other race, assign to Black, otherwise

2) Asian + any other race, assign to Asian, otherwise

3) Native Hawaiian/Other Pacific Islander (NH/OPI) + any other race, assign to NH/OPI, otherwise

4) White + any other race, assign to White, otherwise

5) American Indian/Alaskan Native (AI/AN) + any other race, assign to AI/AN, otherwise

6) Assign to “Some other race”

For the sixth group, "Some other race," only people selecting this alone are assigned to that bridging category.

In addition to the race question, a separate “ethnicity” question asks each respondent whether they consider themselves to be Hispanic or Latino. This is similar to the way this question was asked in earlier years, so no special method is needed for comparing these data across the censuses. (See the next section for more information.)

The NCDB 2000 variables with names starting SHR are the race bridging variables. There are matching sets of variables for most of these in previous years. The exceptions are the Asian and Native Hawaiian/Other Pacific Islander (NH/OPI) variables, which are not available separately in the NCDB for 1990, but only as a combined group—Asian/Pacific Islanders.

For 2000, there is also a series of NCDB variables that allow more analysis of the multiracial data. For each 2000 SHR variable, there is a corresponding MIN variable, which is the number of people who chose that race alone, and a MAX variable, which is the number of people who selected that race alone or in combination with another race. The bridging estimate must fall between these two numbers:

MIN ≤ SHR ≤ MAX

The MIN and MAX values therefore represent a range of possible bridging estimates for a population, so these variables can be used to examine the sensitivity of population by race changes to the particular bridging methodology used in the NCDB. If the range is very large, for instance, one might want to report some alternate methods of comparing racial groups in earlier years.

There is also a series of multiracial count variables with names starting MR1, MR2, MR3, and MRA, which are persons selecting one race only, two races only, three or more races, and multiple (i.e., two or more) races, respectively.

Because the determination of bridging status depends on the detailed multiracial counts from the short form (SF1) tabulations, the short form data had to be incorporated and adjusted to be compatible with the long form data.  This is discussed further in the section “Incorporating 2000 Short Form Counts” in this chapter.

Figure 4-3 summarizes the population by race for 1990 and for different types of tabulations for 2000. The first two 2000 columns are based on standard census tabulations. The first column for 2000 (“Single/Multi Race”) reports the percentages based on people who selected only a single race (in the NCDB, the MIN variables) and those who selected multiple races. The second column (“Single Race Only”) eliminates the multiracial group and shows percentages based only on those picking a single race. The last column (“Bridged”) shows the percentages calculated from the NCDB bridged data (the SHR variables).

For other variables broken down by racial groups (such as homeownership by race), we have not developed a “bridged” version in 2000 but have only reported the breakdowns by each race alone, the multiracial group, and Hispanic/Latino, following the Census Bureau tabulation of these items in the SF3.  We decided not to develop bridged versions of these fields for two reasons.  First, it would have greatly increased the number of variables in the NCDB file and have potentially created problems to fit the entire database on a single CD.  Second, we felt the increase in the number of fields would have added more confusion for users trying to navigate the plethora of variables.

Therefore, apart from the bridged population counts, counts of persons and households by race are not directly comparable between 2000 and earlier census years.  Such comparisons can still be made, but users should examine the size of the multiracial population for the characteristic in question to make sure that this group is not distorting any comparisons to earlier years.

If users wish, they may construct their own bridged versions of race tabulations in 2000 by applying the information available in the NCDB.  For example, to create a bridged version of the number of White homeowners in 2000 (OWNOCCW0), the following formula can be used:

Bridged OWNOCCW0 = 
OWNOCCW0 + 
( ( SHRWHT0N – MINWHT0N ) / MRAPOP0N ) × OWNOCCM0

This formula reapportions the multiracial homeowners (OWNOCCM0) according to the ratio of the multiracial population assigned to the White racial group (SHRWHT0N – MINWHT0N) over the total multiracial population (MRAPOP0N).  This same formula can be used to create bridged variables for the other racial groups by substituting OWNOCCW0, SHRWHT0N, and MINWHT0N with the appropriate variables for those races.

Determining Hispanic/Latino Origin

In addition to race, Hispanic/Latino origin, or “ethnicity,” is one of the major characteristics by which data in the census are tabulated.  Tabulations by Hispanic/Latino origin are separate from race, since both racial affiliation and ethnicity have been identified for all persons enumerated in the census since 1980.  In other words, Hispanic/Latino persons may declare themselves to be White, Black, Asian, Native Hawaiian/Pacific Islander, American Indian, or some other race, depending on the race options available for the particular census. 

The terminology used to refer to persons of Hispanic/Latino ethnicity have changed from census to census.  In the NCDB data and documentation, we use the term “Hispanic/Latino” to refer to all of these different ethnicity classifications across the four censuses.  For the 1970 5-percent sample, a new census question identified persons of “Spanish origin or descent,” which included Mexican, Puerto Rican, Cuban, Central or South American, or other Spanish.  These persons were counted as “Spanish Americans” by the Census Bureau.  For the 1970 15-percent sample, however, the question on Spanish origin was not asked and so the Census Bureau identified Spanish Americans from this sample according to a set of post-enumeration procedures depending on the region of nation.  These were:

1) in New York, New Jersey, and Pennsylvania, persons born in Puerto Rico and their children (according to the Census documentation, persons of “Puerto Rican stock”) were enumerated as Spanish American; 

2) in Arizona, California, Colorado, New Mexico, and Texas, persons reporting Spanish as their mother tongue or as the language spoken by the wife or head of their family were counted as Spanish Americans, as were individuals whose surnames matched a list of 8,000 Spanish-American surnames; and

3) in the remaining states, individuals reporting Spanish as their mother tongue or the language spoken by the wife or head of their family were counted as Spanish Americans.

In 1980, the question on “Spanish/Hispanic origin or descent,” which was specifically defined as Mexican, Mexican-American, Chicano, Puerto Rican, Cuban, and other Spanish/Hispanic, was asked of all persons enumerated in the census for the first time.  For the 1990 decennial census, the data on “Spanish/Hispanic origin” were derived from answers to questionnaire item 7, which was again asked of all persons.  Persons of Hispanic origin were those who classified themselves in one of the specific Hispanic origin categories listed on the questionnaire—Mexican, Puerto Rican, and Cuban—as well as those who indicated that they were of other Spanish/Hispanic origin.  In 2000, the ethnicity question was reworded yet again to identify persons who considered themselves to be “Spanish/Hispanic/Latino,” more specifically defined on the questionnaire as Mexican, Mexican-American, Chicano, Puerto Rican, Cuban, and other Spanish/Hispanic/Latino.

The availability of data tabulated by Hispanic/Latino origin also varied greatly from census to census.  In both 1970 and 1980, tabulations of data based on ethnicity were quite limited.  In 1990 and 2000, census tabulations reporting data by race were usually followed by tabulations of the same data for all persons of Hispanic/Latino origin.  In some cases, data was also further cross-tabulated by both race and ethnicity, that is, non-Hispanic/Latino White, non-Hispanic/Latino Black/African American, etc.  The 2000 census SF3 tabulations included non-Hispanic/Latino White as a separate category for all race tabulations, whereas in the 1990 STF3 cross-tabulations by race and ethnicity were much less common.  

Incorporating 2000 Short Form Counts

Prior to 2000, all tabulations available for short form data were generally replicated in the long form tabulations for that year and therefore all NCDB variables could be derived strictly from the long form tabulations.  In 2000, however, several series of tabulations that were prepared for the short form (SF1) data were not available in the long form (SF3) tabulations.  These included the detailed tabulations of the multiracial population, the detailed tabulations of Spanish origin (Mexican, Puerto Rican, Cuban, etc.), and the detailed group quarters counts.   Since these tabulations were all required for creating certain NCDB variables, it was necessary to incorporate both short form and long form counts into the 2000 NCDB data.

The problem is that short form and long form counts for particular geographic areas or subpopulations do not necessarily agree with each other, since the former are based on an enumeration of the entire population and the latter only on weighted sums of a 1-in-6 sample of households.  As further explained by the Census Bureau:

The differences between the long form estimates in SF 3 and values in SF 1 or SF 2 are particularly noticeable for the smallest places, tracts, and block groups. The long form estimates of total population and total housing units in SF 3 will, however, match the SF 1 and SF 2 counts for larger geographic areas such as counties and states, and will be essentially the same for medium and large cities.

Our method for incorporating the short form counts into the long form data had three steps.  First, we created the appropriate short form variables directly from the SF1 tabulations for every 2000 census tract.  Second, we used control totals from the long form to “ratio adjust” the short-form-derived variables so that they would agree with the long form tract totals.  Finally, we rounded the ratio-adjusted short form tract counts to whole numbers and subtracted any residual so that the new values added up to the correct control total.

For instance, one set of variables derived from the short form was the bridged race variables described earlier:  SHRWHT0N, SHRBLK0N, etc.  These variables must be derived from the detailed multiracial tabulations available only in the short form data.  In fact, these variables can be expressed as the sum of two counts, the multiracial population assigned to the race category and the single race population that chose that same race.  It is actually the former that we want to adjust since the latter has an equivalent long form count available.  Therefore, we calculated the multiracial population assigned to each race category as:

MRAWHT0N = SHRWHT0N – MINWHT0N
MRABLK0N = SHRBLK0N – MINBLK0N
etc.

The variables MRAWHT0N, MRABLK0N, etc. do not exist in the NCDB file but were calculated for the purpose of this exercise.  The variables SHRWHT0N, SHRBLK0N, etc. were derived from the short form tabulations; MINWHT0N, MINBLK0N, etc. were derived from the long form tabulations.  Once these variables were created, we compared them to the long form total multiracial population (MRAPOP0N) according to the following formula:

MRAPOP0N = MRAWHT0N + MRABLK0N + MRAAMI0N + MRAASN0N + MRAHIP0N + MRAOTH0N

The population total, SHR0D, is the long form control total.  Each of the terms on the right-hand side of the equation above were multiplied by the ratio:

( MRAWHT0N + MRABLK0N + MRAAMI0N + MRAASN0N + MRAHIP0N + MRAOTH0N ) / MRAPOP0N

This ratio adjusted the short form variables so that they added up to the control total.  Since NCDB counts must be whole numbers, the ratio-adjusted values were rounded up or down to the nearest integer.   Since this rounding may cause the short form variables to no longer add up exactly to the control total, the largest value among the right-hand side variables was adjusted up or down to reconcile the two sides of the equation.

Ratio adjustments of short form counts were carried out for the non-Hispanic/Latino population by race (SHRNHW0N, SHRNHB0N, etc.) in a similar manner.  Other fields were adjusted according to the following control totals:

MRAPOP0N = MR2POP0N + MR3POP0N

SHRHSP0N = MEXIC0 + PRICAN0 + CUBAN0 + DOMIN0 + COSRIC0 + GUATEM0 + HONDUR0 + NICARAG0 + PANAMA0 + SALVAD0 + OTHCAX0 + ARGNTN0 + BOLIVA0 + CHILE0 + COLOMB0 + ECUAD0 + PARAGY0 + PERU0 + URGUAY0 + VENZUL0 + OTHSAX0 + OTHHISP0

INSTP0N = CORR0N + AGED0N + MENTL0N + JUV0N + OINST0N

NOINP0N = DORM0N + MILTQ0N + ONINS0N

Comparing Monetary Values Across Censuses

The Census Bureau reports dollar values for income and housing costs in nominal or current dollars—the value in the year dollars were spent or earned.  If an indicator like median income is compared across time using nominal dollars, the percentage change will reflect two factors:  1) the real change in purchasing power and 2) inflation, which is the overall general upward price movement of goods and services.  

To measure the real change, the nominal dollar values must be converted or “deflated” to constant or inflation-adjusted dollar values.   One of the most commonly used deflators is the Consumer Price Index (CPI).  Produced by the Bureau of Labor Statistics (BLS), the CPI is a measure of the average change over time in the prices paid by urban consumers for a market basket of consumer goods and services.  The CPI and its components are used to adjust other economic series for price changes and to translate these series into inflation-adjusted dollars.  

For the CPI, prices were set at a "base" of 100 between 1982 and 1984.  Since the CIP is an index, it is the ratio of values between two years that is used to convert to constant dollars.  To adjust for inflation, first select the "base" year (the year to which the dollars will be converted) and divide the index for the year in question into that base year.  For example, in 1989 the median family income was $30,056 in unadjusted dollars.  To adjust this amount to 1999 dollars, the 1999 annual average CPI value is divided by the average annual index value for 1989: 

1.666 (1999 index value) / 1.240 (1989 index value) = 1.344

The answer, 1.344, becomes the multiplier to turn the 1989 median family income into its equivalent 1999 dollars:  1.344 × $30,056 = $40,382.  For more information about the CPI and other BLS deflators, see http://www.bls.gov/bls/inflation.htm.




Figure 4-3: Percent Population by Race for 1990 and 2000
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100.0�
100.0�
100.0�
100.0�
�
�
White�
80.3�
75.1�
77.1�
76.3�
�
�
Black�
12.0�
12.2�
12.5�
12.9�
�
�
Am. Indian�
0.8�
0.9�
0.9�
0.9�
�
�
Asian/PI�
2.9�
3.8�
3.8�
4.4�
�
�
Other�
3.9�
5.5�
5.6�
5.5�
�
�
Multiracial�
─�
2.6�
─�
─�
�



Sources: CensusCD Neighborhood Change Database.





Figure 4-2: Summary of Census Tract Changes





Tract Change Status�
1970 to 2000�
1980 to 2000�
1990 to 2000�
�
�
No. Tracts�
Pct.�
No. Tracts�
Pct.�
No. Tracts�
Pct.�
�
Total 2000 Tracts�
65,232�
100.00�
65,232�
100.00�
65,232�
100.00�
�
	0) No change�
13,841�
21.22�
18,891�
28.96�
32,129�
49.25�
�
	1) 1 to 1 (renamed)�
936�
1.43�
1,226�
1.88�
1,076�
1.65�
�
	2) Many to 1 (combined)�
250�
0.38�
397�
0.61�
976�
1.50�
�
	3) 1 to many (split)�
7,282�
11.16�
6,920�
10.61�
6,106�
9.36�
�
	4) Many to many�
24,579�
37.68�
29,500�
45.22�
24,945�
38.24�
�
	9) Non-tracted area�
18,344�
28.12�
8,298�
12.72�
─�
─�
�



Source: Tabulations from CensusCD Neighborhood Change Database.
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Figure 4-1: Types of Census Tract Changes
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� This differs from the method used to remap the tracts in the original UDB. At that time, GIS technology was not readily available to allow the use of census block weightings. Instead, the remapping was done by using “tract correspondence files” provided by the Census Bureau. These files simply list the correspondences between tracts for two successive census years, but do not provide any geographical information or population weightings. Therefore, if a tract split into three pieces, for the UDB the population would have been divided equally among all three parts. The availability of GIS technology and boundary files should greatly improve the quality of the tract remapping for the NCDB over the original UDB.


� In the UDB, the 1970 and 1990 data were remapped to 1980 tract boundaries. This was done to be consistent with the first version of the UDB developed by Sawhill and Ricketts, which contained only 1980 data.


� Starting with the 1990 census, the Census Bureau used “data swapping” as the preferred method for protecting the confidentiality of individual responses. Data swapping involves either editing the census source data or exchanging records for a sampling of cases when tabulating the data. The swapped records are matched on a set of key criteria and should not affect the accuracy of the data at higher levels of aggregation. For more information, see U.S. Bureau of the Census (1993, appendix C) and the confidentiality information on the American FactFinder web site (http://factfinder.census.gov/home/en/confidentiality.html#dataswapping).


� According to the report of the Executive Steering Committee for Accuracy and Coverage Evaluation Policy (ESCAP), the preliminary estimates of Census 2000 coverage range from an overcount of 0.65 percent to an undercount of 1.15 percent (ESCAP 2001, p. iv). 


� For more on S-Night and follow-up studies evaluating its accuracy, contact the Center for Survey Methods Research at the Census Bureau. For additional information on estimates of the homeless population, see Burt et al. (1999).


� The Office of Management and Budget (OMB) provides guidance on using multiracial data for the purposes of civil rights monitoring and enforcement. See OMB (2000) for more information.


� In the 1970 source tabulations, Population Count Table 24 reports the results of all four procedures for allocating persons to the Spanish-American population.


� Counts derived from the Census 2000 short form are identified in the NCDB data dictionary with a source specification starting with “SF1:”, for example, “SF1: Table P3:3,12,15,33.”


� American FactFinder web site, http://factfinder.census.gov/servlet/DatasetMainPageServlet?_program=DEC&_lang=en&_ts=, “Comparing SF 3 Estimates with Corresponding Values in SF 1 and SF 2,” accessed October 26, 2003.








Discussion of the Average of Medians in Normalized Data


Definition of Median vs. Mean


A Median is the mid-point in an ordered sequence.  That is to say that half of the values will be higher and half will be lower than this number. 





For example, if the numbers are 3, 4, 5, 6, 8 then the Median is 5.  It is the mid-point; there are two numbers above it (6 and 8) and two numbers below it (3 and 4).





A median can only be defined if you have access to all of the individual measurements.  It cannot, for example, be calculated by looking at the number of families in each of the “buckets” of family income ($10,000-$14,999; $15,000 - $19,999; etc).  Thus only the US Census Bureau with access to all of the actual responses can calculate a true Median.  However, by looking at the number of occurrences in each of the buckets, the bucket range that contains the median can be determined.  For example, the Median Income might be between $20,000 - $24,999 – but it does not tell you if the Median is closer to $20K or $25K.





The Mean (or Average) is the sum of all of the measures divided by the number of measures in the sample.  The Mean can be calculated by taking the Aggregate value and dividing it by the number in the sample.  If the distribution is a perfect bell curve the Median will be the same as the Mean.  But if the distribution is skewed they will differ.  In the example above the Mean is 5.2 which is similar to but not the same as the Median which is 5.0.


When the area below the curve to the left of the mean is equal to the area below the curve to the right (the distribution of the data is symmetrical – an example is the “bell-curve”) than the Median and Mean will be the same.  However if there is a skew to the data the Mean and Median will differ in the direction of the skew.





For example, in this normal distribution curve the Median is 300:


(100, 200, 300, 400, 500)





The Mean (or average) is (100+200+300+400+500)/5 = 300 as well





but if there is a skew to the data, then they are not equal





(50, 100, 300, 300, 300) the Median is still 300, but now the Mean is (50+100+300+300+300)/9 = 210








Why we have created Weighted Average Medians for the NCDB





In order to normalize the data in the NCDB, we must take portions of several tracts and merge them together into the new boundary definitions.  When dealing with units like population figures (age breakouts, etc), it is easy to see that you can sum up the people in piece 1 + piece 2 and find the number for the new area as the sum.  When you are dealing with Averages you can multiply the average times the number of people to get an aggregate for piece 1, do the same for piece 2, add them and then divide by the sum of people in 1+2 and get a new average.  





Since we don’t have access to the individual responses from which the medians were derived we cannot calculate a true median for the new area.  The best we can do is a weighted average of the medians.





Because of this limitation you may wonder why bother including Medians in the normalized data?  There is a school of thought that would have all of them excluded as invalid.  But we have included them because of the importance of looking at Median Income or Median Housing Value instead of the Mean (average) values because of skews in the data.  With Income and Housing Values there is a lower point cap – the value cannot be less than $0.  But there is not a high end cap that is enumerated.  Income can exceed the cap of $200,000 (in year 2,000) and thus the value is truncated.





For example, if there is one very expensive house amidst of sea of moderately priced houses the Mean (average) will be skewed but not the Median which does not look at the actual value but rather just that it is a value above the mid-point.





Because of the power of the Median in eliminating the very high or very low end points and looking at the mid-point we have included it, even with the known limitations.





Example:	If we have two tracts, Tract 1 = (100, 100, 150) and Tract 2 = (250, 300) 





Median of Tract 1 is 100; Mean is 116.67


Median of Tract 2 is 275; Mean is 275.





If we merge the two areas then the New Tract = (100, 100, 150, 250, 300)


Median of New Tract is 150; Mean is 180.





But if we didn’t know what the actual numbers were and we were just calculating them based on the known medians and means we would get





Average of the Medians is 187.5 (100+275)/2;





This sort of straight averaging is insufficient however because it does not take into account that one area may be much more populated than the other.  For example if one part represented 100 people and the other part was only 2 people – we would not want to give them equal weight.





Thus we created a Weighted Average. It is calculated based upon the medians and how many incidences they represent.  Thus it would be [(100*3)+(275*2)]/5 = (300+550)/5 = 170.  It would not be (100+275)/2 = 187.5





Thus the larger population in the piece with the median of 100 brings down the weighted average median closer to what it would have been if all of the values were known.
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