Final Report





Summary of Research into the 1998 American Housing Survey Metropolitan Sample Data (AHS-MS) Anomalies





I.  Introduction:





The 1998 AHS-MS was the first metropolitan sample that used the laptop computer for interviewing instead of the paper questionnaire.  This new data collection environment caused many minor differences between the data collected for the 1998 MS and the data collected the last time these metropolitan areas (MSAs) were surveyed.





For eight characteristics differences in the data over time caused us concern.  The eight items were:





Square Footage


Severe Physical Problems


Moderate Physical Problems


Households with Incomes below $5,000


Households below Poverty


Year Built


Hispanic Households


Units in Structure





The Census Bureau conducted research into the possible causes of these data anomalies.  Most of the research was conducted using data for the following seven MSAs, which had constant geography:





Baltimore


Cincinnati


Rochester


Salt Lake City


San Francisco/Oakland


San Jose


Tampa





We chose these areas because the 1998 AHS geography was the same as the geography used the previous time these areas were interviewed.








II.  Square Footage:





Problem: Reviewers noticed large increases in the number of units recorded as having less than 500 square feet and the number of units recorded in the “not reported” category.





�



Research:





1) We reviewed the laptop computer’s Q code (program).  The computer prompted the field representatives (FRs) that allowable entries were from 99 to 99,998 and that 99 meant “99 square feet or less”.  FRs entered “99" for over 1000 cases.  All these cases were then tallied as having less than 500 square feet.  It is probable that the FRs may have classified many smaller units (which were actually more than 500 square feet) as 99 (less than 500 square feet).  In the 1999 survey, we eliminated answer prompting for this question.





2) There are two reasons for the apparent large number of  “not reported” cases for square footage:





a) This was a new sample for all MSAs in 1998, with independent interviewing (no answers from previous survey years).





b) When we first began collecting square footage in previous surveys, FRs asked permission to actually measure the unit if the respondent didn’t know the answer.





The number of  “not reported” cases may decrease the next time these areas are surveyed as more respondents provide answers. We may, however, always have a higher level of not reported cases than in the past because we no longer measure the unit when the respondent does not know the answer.











III. Severe Physical Problems:





Problem: In our initial tabulations, we had very large increases in the number of households with severe physical problems.





Research: We found an error in the recode for this item and corrected it.  The resulting data look good.








IV.  Moderate Physical Problems:





Problem: We saw large increases in the number of households with moderate physical problems.





Research: For the seven 1998 MSAs that had constant geography we ran national sample data and compared these to metropolitan sample data.  Both samples showed approximately the same level of increase (about 25 percent).  For the national sample the change was measured between 1991 and 1997; for the metropolitan sample, between the previous interview and 1998.  Further investigation showed that the increase was almost entirely due to questionnaire/instrument changes that were introduced in 1997 to the kitchen questions.


 


A housing unit that lacks a kitchen sink or a refrigerator or cooking equipment is counted as a unit with moderate physical problems.  To be counted, each piece of equipment must be for the exclusive use of the occupants.  Prior to 1997 the exclusive use requirement was not read to the respondent, but appeared as an instruction to the field representative. It was enclosed in parenthesis under each of the kitchen questions.  Beginning in 1997 this instruction was eliminated.  In its place, a separate question “Are these kitchen facilities for your household’s use only?” was asked at households in multi-unit structures only.  As a result significantly more households lacked complete kitchen facilities in both the 1997 and 1998 AHS.








V. Low Income Households ( Households with incomes below $5,000 and households in poverty):





Problem: We observed large increases in the number of households with incomes below $5,000 and the number of households in poverty.





Research: For the seven 1998 constant-geography MSAs we ran national sample data (1991 to 1997) and metropolitan sample data (previous interview to 1998).  We also took a look at published national data for the United States as a whole for 1991 and 1997.  The results of our analysis are shown in Table A.





Table A.  Households with Income under $5,000 and Households in Poverty- Percent Change


over Time





       United States		     Seven Constant Geography MSAs


   Published National		National Sample	Metropolitan Sample


       1991 to 1997		  1991 to 1997	  Previous Interview 


            to 1998





Households:


   Income under $5,000	17				34			154


   In Poverty			23				30			  80





Income problems are obviously concentrated in metropolitan areas.  Between 1991 and 1997, for the United States as a whole, the number of households with incomes under $5,000 increased 17 percent as compared to the 34 percent increase shown for the seven constant-geography MSAs using national sample data and 154 percent using metropolitan sample data. Similar results are shown for the change in the percent of households in poverty.





As expected, the increases are larger in the metropolitan sample than the national sample.  Missing data in the national sample are allocated using two separate matrices, one for people who reported having a job last week (from the journey to work module) and one for people who did not have a job last week.  This was a new procedure in the 1997 national sample.  It resulted in the allocation of higher income amounts and significantly reduced the number of low income people.  Missing data for the metropolitan sample cases were allocated using only one matrix, because journey to work data were not collected in the metropolitan survey.





We believe that income problems may be, in part, due to the way income was collected in 1997 and 1998 for relatives of the householder who are 21 years of age or older and who do not contribute to housing expenses (food, utilities, rent or mortgage).  In 1997 and 1998, these people were treated as nonrelatives for the purpose of collecting income.  It may be the case that we missed a significant amount of their non-wage income.  In the 1999 AHS and beyond we will treat these people as relatives for the purpose of collecting income data.  We are hopeful that this will increase income for many households and reduce the number with low incomes and in poverty.  We will not know for sure until future survey results are tabulated.








VI.  Median Year Built





Problem: Median year built increased more than expected in some metropolitan areas.





Research:





1) We looked at median year built for six of the constant-geography areas.  Among owner households, the 1998 metropolitan sample produced a higher median year built than the 1997 national sample for three areas, a lower median for one area and the same median for two areas.  Among renter households, the metropolitan sample had higher medians for five areas and the same median for one area.  So the metropolitan sample does appear to produce a higher median year built.





2) We checked the weighting, edits, and instrument/questionnaire specifications and could find nothing that should adversely affect year-built data.  Additionally, because change was not consistently in one direction, it is not likely that the instrument, weighting or edits contributed to the problem.  It is noted, however, that year built is often incorrectly reported, particularly among renter households.  The 1998 metropolitan samples (having been newly selected) did not have the benefit of dependent interviewing (previously given year-built answers).  Many 1998 metropolitan renter respondents may have answered year built incorrectly.  We hope that these data improve over time.








VII. Hispanic Households





Problem: Large Estimates of the Number of Hispanic Households


Research:





1) The 1991 to 1997 national sample data for the seven constant-geography areas produced a 20 percent increase in the number of Hispanic households, compared to a 24 percent increase for the previous interview to 1998 metropolitan sample data.  Although the national sample data showed a smaller increase in the count of Hispanic households, the 1997 national sample had a higher absolute count of Hispanic households than did the 1998 metropolitan sample.





2) We compared 1998 AHS-MS estimates of Hispanic people to Current Population Survey (CPS) state estimates of Hispanic people.  In all 15 1998 MSAs, the AHS estimates were lower than the 1998 CPS estimates for the state in which the metropolitan area was located.  However, Washington, DC, CPS had a 1998 estimate of 37,500 Hispanics while the AHS had an estimate of 38,500.





There were six metro areas where we could compare AHS metropolitan sample estimates of change between 1998 and the previous interview to the CPS change between 1990 and 1998 for the state in which the metropolitan area was located.  In five of the areas the metropolitan area change was less than the state level change.  Salt Lake City was an exception.  The AHS showed a larger change for Salt Lake City (86,000 people) than the CPS showed for Utah (56,882).  It is, however, the 1992 (not the 1998) AHS figure for Salt Lake City (19,400) that looks out of line.  This is also true for Washington DC, where the CPS shows a change of 4,787 people, while the AHS shows a change of 17,600 in a shorter time frame.  Again, it is the earlier 1993 AHS estimate of 21,000 that looks out of line not the 1998 AHS estimate.  The CPS had a 1990 estimate of 32,713.  Nothing, therefore, was observed that would indicate problems with the 1998 AHS estimate of Hispanics.  There is some evidence of a possible problem with 1992 and 1993 AHS estimates.








VIII. Units in Structure





Problem: We observed large decreases in the number of units in multiunit structures (particularly 2 to 4 units in structure) and large increases in single-unit structures (particularly one attached).





Research: We organized our research into seven areas or possible causes for the changes in the data:


Real Change Verses Change in Data Collection Environment


Sample Selection


Instrument/Questionnaire Problems


Field Procedures


Dependent Interviewing


Telephone Interviewing


Data Processing





1) Real Change Verses Change in Data Collection Environment





a) We took a look at national data for all metropolitan areas as a whole for the years 1991, 1995 and 1997. The results of the analysis of  these data are presented in Table B.





Table B. Units in Structure- Percent Change over Time, All Metropolitan Areas


in the United States: National Data





1991 to 1995		          1995	 to    1997	   1991 to 1997


   Weighted		      Weighted	   Unweighted	      Weighted





1-attached		2			6		5		8


2- to 4-units	           -2		           -3	           -3	           -5





The number of single-unit, attached structures increased 8 percent between 1991 and 1997 for all metropolitan areas, while the number of units in 2- to 4-unit structures decreased 5 percent.  This would indicate that at least some of the change we see in data from the metropolitan samples may be the result of real change (national data for all metropolitan areas are showing the same trends).





The 1997 national sample was the first to use computer-assisted personal interviewing (CAPI) instead of a paper questionnaire.  We took a look at 1995 and 1997 data for all metropolitan areas to see if changing from a paper to a laptop environment had any effect.  We looked at weighted and unweighted data to make sure that the weighting was not having any effect.  The weighted data show an increase of 6 percent in the number of single-unit structures and a decrease of 3 percent in units in 2- to 4-unit structures between 1995 and 1997 (unweighted data showed similar results).  As Table B demonstrates, over half of the 1991 to 1997 change occurs between 1995 and 1997 (a two year period) and less than half between 1991 and 1995 (a four year period).  The trends in units-in-structure data have either increased in magnitude in the later time period (1995 to 1997) or there is evidence that a change to CAPI has had an affect on the survey results.





b) For the seven 1998 MSAs that had constant geography (same geography in both 1998 and the last time these areas were surveyed) we ran data from both the national sample and the metropolitan sample.  The result of the analysis of these data are presented in Table C.





Table C.  Units in Structure- Percent Change over Time, Seven Constant


    Geography Metropolitan Areas: National and Metropolitan Sample Data





 1991 to 1997 		     Previous Interview to 1998


National Sample		          Metropolitan Sample





1-attached		8					27


2- to 4-unit	          -10				           -19





The national data for the seven constant-geography metropolitan areas, showed the same level of increase in the number of single-unit, attached structures, 8 percent, as the national data for all metropolitan areas did (see Table B).  The national data for the seven areas, however, showed a much larger decrease in the number units in  2- to 4-unit structures, minus 10 percent, than national data for all metropolitan areas.  This would argue that the trends in the number of units in 2- to 4-units structures are more pronounced in these seven metropolitan areas than in metropolitan areas as a whole.





If the changes we were seeing were a reflection of either real change and/or a reflection of the change from a paper questionnaire to CAPI, then data from the metropolitan samples for these seven areas should show similar levels of change as the data from the national sample for these same areas.  The two sets of data were not the same.  The metropolitan data showed a 27 percent increase in the number of  one attached (compared to 8 percent for national sample data) and a 19 percent decrease in units in 2- to 4-unit structures (compared to a 10 percent decrease for national sample data).  This argues that there is something unique about the 1998 sample data (other than real change and/or a simple change from paper questionnaire to CAPI) that is causing decreases in multiunit structures greater than data from other sources show.





c) We telephoned local permit offices, urban planning commissions, and government agencies in the seven 1998 metropolitan areas that did not change geography.  For the most part, local areas had lots of anecdotal but not specific, factual information.  Many of the contacts told of high levels of construction of town houses, which would support the idea of large increases in single-family, attached homes.





Only the California’s State Department of Finance had actual statistics. Their data showed increases in 2- to 4-unit structures and decreases in single-family structures (the opposite of what our data showed).  However, as a result of talking to local officials we found that they classify units very differently.  For example, two side-by-side units separated by as little as 3 inches were considered to be a duplex (multiunit in their data).  Discussions with California officials convinced us that units-in-structure concepts are not universally understood.








2) Sample Selection





a) Because the 1998 MS sample was new, we speculated that the AHS might have a sampling or coverage problem.  We compared changes in AHS data over time to changes in CPS data over time for the seven constant geography MSAs.  We compared changes in the counts of renter occupied units (assuming that most multiunits are renters) in the AHS between the previous survey year and 1998 to changes in the counts of renter occupied units in the CPS (CPS does not have units in structure data) between the previous (AHS) survey year and 1998.  Both surveys showed similar results, with some areas showing increases in rental units and some showing decreases.  This would argue that there is nothing in the sampling for the AHS areas that would cause a false decrease in the count of renter-occupied units that could also cause a decrease in the count of multiunit structures.





b) The 1995, 1996 and 1998 metropolitan samples were chosen from the 1990 Census of Housing.  Previous AHS metropolitan samples were chosen from the 1980 Census of Housing.  To test whether or not there was something unusual about data from the 1990 Census of Housing that would affect any sample selected from it, we looked at data for units in structure, gross rent, value, and rooms from both the 1980 and 1990 censuses for MSAs that were interviewed in 1995, 1996, and 1998.  Neither HHES nor DSMD could find any discernable pattern in these data that would offer an explanation for the resulting AHS 1998 units-in-structure results.





c) We ran a record match for the seven constant-geography metropolitan areas and looked at data for units that existed in both the 1990 Census of Housing and the 1998 metropolitan sample.  We made two comparisons.  In the first comparison, we looked at the 1990 Census units-in-structure classification compared to the 1998 sample classification for these matched cases.  Of the 3245 cases that the Census classified as units in a 2- to 4-unit structure only 61 percent were so classified in the 1998 survey.  Of the 2912 cases classified as in 2- to 4-unit structures in the 1998 survey only 69 percent were so classified in the Census.  Other units-in-structure classifications showed similar shifts (though not so dramatic) between the 1990 Census and the 1998 AHS classification.  There is no easy way to tell if the 1990 Census or 1998 AHS classification was correct.  The 1990 Census was, however, largely a result of self enumeration, while the interviews in the 1998 AHS were conducted by trained field representative.  In any case, it is clear that units-in-structure classifications are difficult to make at best.





A second comparison looked at the 1990 Census units-in-structure classification for these matched cases compared to the 1990 Census published units-in-structure data for the same geographic areas.  The idea was that if the AHS sample had been chosen correctly, the units-in-structure distribution for the matched cases would match published Census results.  They did (most observed differences were less than one percent).  This is very strong evidence that there we nothing wrong with the sample selection process for the 1998 AHS MSAs.





3) Instrument/Questionnaire Problems





We completely reviewed all the instrument/questionnaire instructions/questions and, except for one minor programming error (brought to our attention at a tele-conference with personnel from four of the 12 Regional offices), could not find any differences between units-in-structure data collected in 1998 and collected in previous survey years. The programming error only existed in cluster one (the first three of eight interviewing months).  It was fixed for cluster two interviews.  If the unit was initially listed as being one attached, the programming error would not allow a later entry of a “one-unit structure”.  This error was handled with a field memorandum that instructed the field representative on how to proceed.  However, even if the field representative had followed instructions incorrectly, the result would have been to create addition 2- to-4 unit structures, not fewer.





4) Field Procedures





We held a tele-conference with personnel from four of the 12 Regional offices to obtain additional information about the field work, training or experience levels of the field representatives that could have affected the units-in-structure data.  In addition to bringing to our attention the programming error mentioned in research area 3 (Instrument/Questionnaire Problems) above, one field representative felt that the 1998 training did not stress units-in-structure concepts the way that training for previous survey years had.  The representative made particular reference to a video that was used in previous training that was not used in 1998.  She felt the many concepts concerning units in structure were skimmed over in the 1998 training.  Units in structure has always been a difficult concept.  This abbreviated training may have had an effect on the 1998 data.





5) Dependent Interviewing





The 1995, 1996, and 1998 surveys, having all new sample cases, did not have any dependent interviewing (the ability to use information obtained from earlier survey years).  If the lack of dependent interviewing had an effect on the units-in-structure data, then the 1995 and 1996 metropolitan surveys should have shown the same dramatic levels of multiunit decreases and single-family increases as the 1998 survey did.  The results of our research are presented in Table D.





Table D.  Units in Structure- Percent Change over Time: Selected 1995, 1996 and 1998 


     Metropolitan Areas, Metropolitan Sample Data





Seven 1995 MSAs	Five 1996 MSAs	Seven 1998 MSAs


Previous interview	Previous interview	Previous interview


        to 1995		       to 1996		        to 1998





1-attached		8			19			27


2- to 4-units	           -6		              0		           -19





As Table D shows, the changes in units-in-structure data were not so dramatic for 1995 and 1996 as they were in 1998.  It appears unlikely, therefore, that the lack of dependent interviewing can be the full explanation for the 1998 results, although it still may have had some effect.





6) Telephone Interviewing





The 1998 AHS was the first metropolitan survey that used extensive telephone interviewing.  About one-third of the interviews were conducted by telephone.  The distribution of units-in-structure for telephone interviews compared to in-person interviews for both owner- and renter-occupied units were almost identical.  The type of interview had no effect on the units-in-structure classification


7) Data Processing





To test whether or not something in the data processing (weighting, edits etc.) was affecting the 1998 data, we took a look at unprocessed (unweighted and unedited) and processed (weighted and edited) data for 1993 and 1998.  Both the processed and unprocessed data showed the same levels of multiunit decline and single-family increase between 1993 and 1998.  This is strong evidence that we did not have a problem with the weighting or with the edits.





IX.  Conclusions--For details see specific problem above.





1) Square footage: There are problems with the 1998 data, specifically the number of units with less than 500 square feet.  Nothing can be done to improve the 1998 data.  Changes in the instrument/questionnaire should improve the results in future survey years.





2) Severe Physical Problems:  After a tabulation correction was made, no problems were found with the 1998 data.





3) Moderate Physical Problems: No problems were found with the 1998 data.





4) Low Income Households (Households with income below $5,000 and households in poverty):  There are problems with the 1998 data, specifically there are too many households with incomes under $5,000.  The problem is larger in the 1998 MSAs than it was in the 1997 national, because the national processing has an additional allocation matrix that cannot be use for the MSAs.  Nothing can be done to improve the 1998 data.  With changes in the instrument/questionnaire (particularly the way income is collected for adult relatives of the householder) future surveys should show improvement in the data.





5) Median Year Built: No specific problems were found with the 1998 data.  Dependent interviewing in future surveys should improve the data.





6) Hispanic households: No problems were found with the 1998 data.  The CPS survey supports recent large increases in the number of Hispanic households throughout the United States.  There is some evidence that the 1992 and 1993 MSA data may be understated.





7) Units in Structure: There does appear to be a problem with the 1998 AHS metropolitan data for units in structure.  The decrease in the number of units in multiunit structures (especially 2-to-4) and increase in single-family, attached units seems excessive compared to data from other sources.  The problem was not caused by the sample selection process, programming errors in the instrument/questionnaire, telephone interviewing, the edit, weighting or processing.  Some of the change appears to be real (the change is in the right direction).  A change in environment from a paper questionnaire to CAPI, the lack of dependent interviewing, and a de-emphasis of units-in-structure concepts in the training of field representatives may have made the change more dramatic than it should have been.


Units-in-structure classifications are difficult at best.  More extensive training of field representatives, along with dependent interviewing, should improve these data in future survey years.
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