
ORGANIZING THE ANNUAL HOUSING SURVEYS 
AS A VERY LARGE RELATIONALLY ORIENTED DATA BASE l 

Andrew A. Beveridge, 
Columbia Univers i ty  

Jennifer A. Norr is, 
Barnard College 

Since 1973, the Department of Housing and Urban Development, through the Bureau of the 
Census, has conducted a year ly  nationwide survey of housing. Data on a wide range of topics 
are col lected during face to face interviews with over 190,000 ind iv idua ls .  P la in ly ,  the 
Annual Housing Surveys represent one of the largest longi tudinal  general social and economic 
data co l lect ion e f fo r ts  ever undertaken. 

Due to changing pol icy and substantive in terests ,  as well as government requirements, the 
interview schedules have changed s i gn i f i can t l y  from year to year. Since the great potential  
for  data from the Annual Housing Survey is in longi tudinal  analysis,  i t  is necessary to have 
common var iable de f in i t ions  and consistent formats. 

To accomplish th i s ,  we have developed and implemented a system which includes: I )  docu- 
mentation of the var iables,  questionnaires, and f i l e s  across a l l  years and surveys; 2) f i l e s  
created using one homogeneously defined data structure; 3) a simple system to produce custom 
user f i l e s ;  4) a method to eas i ly  produce routine custom analyses and tabulat ions using the 
data. 

We have applied the re la t iona l  model to create a small data base which documents the in te r -  
view schedules, f i l e s  and var iable de f in i t i ons .  From th is  we produce up to date documentation 
and computer programs which are used to update the Annual Housing Survey data base, to handle 
custom f i l e  requests, and to perform analyses. 

Since 1973, the Department of Housing and Urban Development (HUD) through the Bureau of the Census 
has conducted a year ly  nation-wide survey of housing. This survey represents the largest  longi tudinal  data 
co l lect ion e f f o r t  on housing and related social and economic issues ever undertaken in th is  country. I t  was 
i n i t i a t e d  by HUD not only as a tool for  studies to be conducted wi th in the department but also with the ex- 
pectation that such a data set would be an invaluable resource to academic and pr ivate users around the 
nation. Unti l  recent ly,  however, there has been l i t t l e  usage outside HUD, and what studies have been under- 
taken have been large ly  res t r ic ted  to cross-sectional analyses, in no way rea l i z ing  the f u l l  potent ial  of 
th is data. I t  has been our primary function at the Annual Housing Survey Project (AHSP) to put the data into 
an eas i ly  documented, usable format. In order to accomplish th i s ,  we created one central data base which 
contains a l l  the necessary information on the incoming f i l e s ,  documentation and f ina l  output and which con- 
t ro l s  the production of a l l  the reformatted f i l e s .  We developed a simple system for  updatin~ the current 

data base in order to aocommod~e each new year of 
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the survey as i t  ar r ives.  

The Annual Housing Survey 

The Annual Housing Survey actua l ly  breaks 
into surveys of two d i s t i n c t  samples, toqether cem- 
pr is ing some 190,000 units interviewed each year. 
There is the national survey and then the surveys 
of the selected standard metropolitan s t a t i s t i c a l  
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areas (SMSA's). Surveys are conducted annua l ly  w i th  SMSA samples r o t a t i n g ,  w i th  the nat iona l  sample i n t e r -  
viewed each year.  The SMSA samples were i n i t i a l l y  s p l i t  i n t o  three groups of  twenty SMSA's and in terv iewed 
on a r o t a t i ng  basis every three years. Cur ren t l y ,  due to cost cons idera t ions ,  there are four  groups of  f i f -  
teen, and they are in terv iewed once every four  years. For a l l  samples, dur ing face - to - face  i n te r v i ews ,  data 
are co l l ec ted  on a wide range of  top ics i nc lud ing  those such as housing q u a l i t y ,  the income of  fami l y  mem- 
bers, energy usage, and fam i l y  s t ruc tu re .  There are approximately 75,000 un i t s  in the nat iona l  sample which 
are in terv iewed over a t h r e e - t o - f o u r  month period w i th  October considered as the approximate date of  con- 
tac t .  The s i x t y  SMSA's inc lude the la rges t  and several of  the smal ler  fas t -g rowing areas in the country .  Of 
these, the twelve la rges t  have a sample s ize of  approximately 15,000 housing u n i t s ,  wh i le  the s ize of the 
remaining f o r t y - e i g h t  is  approximately 5,000 un i t s .  The SMSA in te rv iews  are conducted throuqhout a twelve 
month period from Ap r i l  of  one year to March of  the f o l l ow ing  year.  Since the samples are d i s t i n c t ,  users 
can combine data from the nat iona l  and SMSA surveys to increase t h e i r  coverage of  any p a r t i c u l a r  area. 2 

Aside from the scope and magnitude of  the Annual Housing Survey (AHS), i t s  great  po ten t ia l  l i e s  in  
the fac t  tha t  the same housing un i t s  are surveyed every year ,  w i th  appropr ia te  adjustments fo r  l o s t  housing 
and new cons t ruc t ion .  Every u n i t  is  assigned a unique cont ro l  number which remains constant  from year to 
year ,  enabl ing researchers to t rack changes at the i n d i v i d u a l  leve l  ra the r  than merely in aggregate. In 
a d d i t i o n ,  since the housing u n i t  is  the basis f o r  the survey ra ther  than the i n d i v i d u a l ,  the AHS is  i d e a l l y  
su i ted to ana lyz ing the f low of  households through the na t i on ' s  housing stock. I t  is  also h i g h l y  useful  f o r  
any research on the popula t ion in  general ,  since i t  contains de ta i l ed  demographic and economic in fo rmat ion  
on household members of  the 190,000 un i t s  surveyed each year.  

The Raw Mater ia ls  

The d i f f i c u l t i e s  which a r i se  when using the data and documentation as they are ava i l ab l e  from the 
Bureau of  the Census are many and var ied ,  but they are most s i g n i f i c a n t  f o r  someone wishing to take advan- 
tage of  the p o s s i b i l i t y  o f  l o n g i t u d i n a l  ana lys is  provided by these surveys. Questions are decided on by on- 
going discussions between HUD, Census and other  government agencies. As a r e s u l t ,  each year the survey i n -  
strument changes, sometimes wi th  minor mod i f i ca t i ons ,  other  times in  a more s i g n i f i c a n t  fash ion.  Changes 
have inc luded such th ings  as a more de ta i l ed  scale f o r  responses, which occurred in the quest ion concerning 
proper ty  va lue,  and a marked change in the sense of a quest ion about a p a r t i c u l a r  t op i c ,  as in  the ba t te ry  
o f  quest ions concerning housing q u a l i t y .  Al though the main focus of  the survey is housing, the AHS is a 
household survey, and so quest ions concerning many other d i r e c t l y  and i n d i r e c t l y  re la ted  areas are i n c l u d -  
ed. Also,  other  government departments occas iona l l y  sponsor a set of  supplementary quest ions to be incorpo-  
rated i n to  the ques t ionna i re  as occurred in 1974 when the Department of  T ranspor ta t ion  paid f o r  a ser ies of  
quest ions about the journey to work or several surveys fo r  which the Department of  Energy sponsored ques- 
t i ons  on home fuel  usage. More recen t l y ,  a large supplement concerning the handicapped was added to the 
survey. 

Since the Census t rea ts  each year ' s  survey as a separate e n t i t y ,  u n t i l  r ecen t l y  there had been no 
ser ious attempt to coordinate the documentation and f i l e  layouts  o f  the surveys across years. Thus, i t  was 
up to the i n d i v i d u a l  researcher to t race quest ions and responses across l i s t s  of  documentation and f i l e  
layouts .  For anyone wishing to undertake a l o n g i t u d i n a l  study there was the f u r t h e r  task of  matching rec- 
ords from the same un i t s  across years. C lear l y  these are t ime consuming and tedious jobs,  suscept ib le  to 
er rors  at any stage. The AHSP was created in  order to make the data more access ib le  to smal l -  and la rge -  
scale users a l i ke  and also to develop a system so tha t  data from fu tu re  years could be e a s i l y  incorporated 
w i t h i n  the l a rge r  framework. 

System Design 

We designed a system based on the r e l a t i o n a l  data model to organize the Annual Housing Surveys' data 
and the i ' r  documentation. We def ined a number of  unique keys and developed tab les which map t h e i r  r e l a t i o n s  
to o ther  elements in our system. 3 This system is  used to produce documentation, order forms, data f i l e s ,  
c ross - t abu la t i ons ,  and r e t r i e v a l s .  The var ious tables can be e a s i l y  updated since each r e l a t i o n  is  def ined 
once and only  once, and there fo re  is  "normal ized. "  

In shor t ,  the two main elements needed fo r  the system are a set o f  unique va r i ab le  names and a set 
o f  unique cont ro l  numbers, which i d e n t i f y  the housing u n i t ,  both of  which remain constant  across years.  
Then tables i n d i c a t i n g  the r e l a t i o n  of the va r i ab le  name survey and year to incoming f i l e s ,  to the ques- 
t i o n n a i r e ,  to the response codes, and to the master data base are def ined.  These r e l a t i o n a l  tab les are 
processed to generate the program statements, to update the f i l e ,  to produce the codebook, and to provide 
var ious ind ices and the l i s t s  of  va r iab les  used in the handbook and order form. Custom tabu la t i ons  and re-  
t r i e v a l s  are produced by processing a tab le  submitted by a user. 

Thus, the r e l a t i o n a l  model provides a simple and elegant  method to organize t h i s  massive data base 
and i t s  accompanying documentation. 

Impl ementati on 

Due to the v a r i a b i l i t y  from year to year of  the tape l oca t i ons  and va r i ab l e  names assigned by Census 
and HUD, when we created the documentation data base, we decided upon unique va r i ab le  names f o r  each 
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quest ion and made these names the cent ra l  o rgan iz ing data item f o r  a l l  documentation e i t h e r  received or 
created by us.4 

This s i m p l i f i c a t i o n  process l o g i c a l l y  broke down i n to  two par ts .  The f i r s t  was to def ine a simple, 
homogeneous f i l e  s t ruc tu re  f o r  the survey data i t s e l f  and the other  was to develop a documentation system 
which would incorporate  a l l  the ex tan t  sources of  in fo rmat ion  and a l low f o r  easy cross reference.  Once 
these two s t ruc tu res  were def ined in r e l a t i o n  to one another,  a l l  t ha t  remained to be done was to w r i t e  two 
ser ies of  programs: one tha t  processed incoming f i l e s ;  and the other  which would enable us to create sub- 
f i l e s  of  the large f i l e  f o r  users w i th  special  i n t e r e s t s .  

The Documentation 

The s t ruc tu re  of  the documentation data base became very simple since every en t ry  was un ique ly  iden- 
t i f i e d  by the va r i ab le  name ( there are now 572) and a set o f  r e l a t i o n a l  tab les which f lagged the type of  
in fo rmat ion  i t  contained. Our tables are of  s ix  main types (See Figure 1 f o r  examples): 

I) Var iab le  name by incoming tape l oca t i ons  and f i e l d  lengths f o r  documenting the o r i g i n  of  a l l  
data on the homogeneous f i l e  ( there are I I  ex tant  f i l e s )  as wel l  as the value and universe codes. 

2) Var iab le  ,name by outgoing tape l oca t i on  which reduce to the f i n a l  tape layou t .  

3) Value code by values which is  merged w i th  the f i l e  d e f i n i t i o n  tab le  to produce documents such as 
the codebook. 

4) Var iab le  name by the a l l o c a t i o n  var iab les  and codes which enable us to preserve the a l l o c a t i o n  
de ta i l  f o r  each va r iab le .  

5) Universe code by un iverse.  

6) Var iab le  name by the quest ion numbers and year of  survey f o r  indexing a l l  va r iab les  back to the 
instruments tha t  produced them ( there are 17 through 1981). 

Thus our cent ra l  documentation f i l e s  not on ly  conta in a l l  the necessary in fo rmat ion  to t race each 
va r i ab le  across every year but also can e a s i l y  be broken down i n to  a ser ies of  smal le r  l i s t s  f o r  any of  
our f i l e  management programs. 

The Design 

This documentation system evolved in con junct ion w i th  the f i l e  s t r u c t u r e  we decided upon. Given the 
o rgan iza t ion  of  the survey i t s e l f  the s implest  f i l e  s t ruc tu re  was one in which each housing u n i t - y e a r -  

Figure la. Example Tables for AHS Data Base 

1. File Definition Table 

80N VARNAME START LENGTH UNIVERSE VALUE 
POSITION CODE CODE 

2. 

3. 

4, 

5. 

Value Record 

*VALUE CODE 

1 VALUE 

2 VALUE 

3 VALUE 

*VALUE CODE 

Allocation Code Table 

ALLNN VARNAME VALUES YEARS 

Universe Code Table 

UNIVERSE CODE VALUES 

Questionnaire Item Number Table 

QUESTIONNAIRE QUESTION NUMBER VARIABLE NAME 

Figure lb. File Structure for AHS Data Base 

Control 
Number 

0001 

0001 

0001 

0001 

0001 

0001 

0002 

0002 

Year Survey 

74 N 

75 N 

76 N 

77 N 

78 N 

79 N 

74 N 

75 N 

• N 

• N 

N 

. N 

N 

74 N 

75 N 

N 

• N 

N 

79 N 

Var 1 Vat 2 Vat 3 Var 572 
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survey ( i . e .  nat iona l  or SMSA) combination represented an i n d i v i d u a l  record, w i th  a l l  the records fo r  a 
p a r t i c u l a r  u n i t  grouped together and such tha t  every record had exac t l y  the same layou t .  Then any user would 
need only one f i l e  layout  and the documentation of  va r i ab le  values compiled from the i n d i v i d u a l  years in  
order to use the data. We simply made every th ing from the documentation to the survey data i t s e l f  as " f l a t "  
as possib le (see Figure 1 fo r  f i l e  l ayou t ) .  

Once these documentation data base and f i l e  s t ruc tu res  had been determined, the system to process 
the incoming f i l e s  became t r i v i a l .  For each year-survey we received a ques t ionna i re ,  tape and a f i l e  layou t .  
The f i r s t  stage, then, and by fa r  the most ted ious,  was a manual comparison, item by i tem, of  every quest ion 
on the instrument and i t s  possib le values w i th  the cent ra l  documentation f i l e .  Once t h i s  had been done we 
entered the f i l e  layout  as i t  had been received,  a tab le  re ferenc ing the census va r i ab le  name to our v a r i -  
able name and a shor t  f i l e  cons is t i ng  of  any changes tha t  needed to be made to the cent ra l  value documenta- 
t i on  (see Figure 2). 

Once t h i s  data has been entered the remainder of  the process is  automated. E s s e n t i a l l y  there are only 
four  programs. The f i r s t  (INFORM) takes in the entered data and updates the documentation data base renum- 
ber ing va r iab les  as necessary. The second (REFORM) is  concerned only  w i th  the tape layou ts ,  and i t  takes in  
the incoming va r i ab le  l i s t  and f i l e  layout  and the cur ren t  master f i l e  l ayou t  from the cent ra l  data base. I t  
then matches en t r i es  by name and p r i n t s  them in the sequence def ined in  the documentation data base (see 
Figure 3). Next i t  compares f i e l d  lengths and creates a new f i l e  layou t  i nco rpo ra t ing  a l l  the va r iab les  from 
both sets of  f i l e s .  Once the new layou t  has been generated i t  then creates a t h i r d  program (or set of pro- 
grams) to s h u f f l e  the data on the incoming f i l e  and i f  necessary also on the cur ren t  na t iona l  and SMSA 
f i l e s ,  expanding the two layouts  i n to  one l a rge r  layout  i nco rpo ra t i ng  both. 

Once both layouts  have been expanded to the same format,  the new f i l e  is  sorted by cont ro l  number and 
merged wi th  the appropr ia te  survey-years.  That i s ,  incoming nat iona l  f i l e s  are merged w i th  tha t  l o n g i t u d i n a l  
master f i l e ,  and the incoming SMSA's are merged by SMSA. As ye t  since we have on ly  received SMSA data 
through 1977, on ly  the 1974-77 SMSA wave has been l o n g i t u d i n a l l y  l i nked .  A f t e r  merging the f i l e s  another 
program (OUTFORM) checks to see which un i t s  have been added to or deleted from the sample and blank records 
are created to f i l l  out the records fo r  each housing u n i t  so tha t  every u n i t  has a record f o r  each year.  
This whole process is  extremely s t ra i gh t f o rwa rd  and requi res a minimum of  human i n t e r v e n t i o n ,  thus reducing 
as much as poss ib le  the l i k e l i h o o d  of  e r ro rs .  Once the f i l e s  are merged, however, we run a ser ies of  tabu- 
l a t i o n s  and manual checks both to v e r i f y  our procedure and to double-check the census documentation. 

Ret r ieva l  System Design 

Since our purpose was not only to l i n k  and document the e x i s t i n g  f i l e s ,  but also to be the pr imary 
contact  f o r  users and to make i t  as simple as possib le f o r  people to use the data, a s i m i l a r  ser ies of  pro- 
grams was designed fo r  the product ion of  user f i l e s .  This ser ies s t a r t s  w i th  the f u l l y  merged f i l e s  and 
creates custom f i l e s .  

Users can reduce t h e i r  f i l e  s ize in  three ways. The f i r s t  is  tha t  they can request s p e c i f i c  va r iab les  
r e l a t i n g  to t h e i r  p a r t i c u l a r  study. As ye t ,  t h i s  is  the on ly  par t  o f  the custom f i l e  product ion procedure 
tha t  is  completely automated (see Figure 4).  The program to perform t h i s  reduct ion (USERFORM) is  very s im i -  
l a r  to the second program in the f i r s t  se r ies ,  REFORM; but un l i ke  REFORM, USERFORM is  keyed by va r i ab l e  
numbers ra ther  than names to save in s t a f f  t ime. Users f i l l  out an order form, r e a l l y  par t  of  the documen- 
t a t i o n ,  which merely requi res them to check o f f  the va r iab les  they are i n te res ted  i n .  We then enter  these 
in  sequence i n to  a small f i l e  which is  used as inpu t  to USERFORM. USERFORM produces the user 's  f i l e  layou t  
i nc lud ing  a b r i e f  desc r i p t i on  of  each va r i ab le  and the v a r i a b l e ' s  sequence number in  the documentation f o r  
easy reference. I t  a lso produces part  o f  the program tha t  u l t i m a t e l y  con t ro ls  the data se lec t i on .  

The other  two ways of  reducing the f i l e  s ize are to take a random sample of  the l a rge r  f i l e  or to 
se lec t  s p e c i f i c  housing un i t s  based on t h e i r  household c h a r a c t e r i s t i c s .  Users can a lso combine these two 
forms of  requests. For example, one order we f i l l e d  requested a l l  un i t s  w i th  a head of  household f i f t y - f i v e  
years old and o lder  and a 20% sample of  a l l  o ther  un i t s .  In a d d i t i o n ,  since the f i l e  has been l o n g i t u d i n a l l y  
l i nked ,  f i l e  requests can be made which se lec t  un i t s  because of  changes in  values between years.  An example 
here is a f i l e  which we produced f o r  someone who was studying rac ia l  t r a n s i t i o n s .  He wanted a l l  wh i te  to 
black and black to whi te  housing t r a n s i t i o n s  plus a 20% sample of  the wh i t e -wh i t e  and b lack-b lack t r a n s i -  
t i o n s ,  plus 5% of a l l  o ther  u n i t s .  As you can probably see, users may request any boolean r e t r i e v a l  and 
random samples on any s t ra ta  they def ine .  

Conclusion 

Since the AHS is so la rge ,  our a b i l i t y  to qu i ck l y  and simply produce small custom f i l e s  has g r e a t l y  
increased t h e - a c c e s s i b i l i t y  o f  the data. No s ing le  user could poss ib ly  t r e a t  the many d i f f e r e n t  top ics  
covered by the survey, and r e l a t i v e l y  few have the computer resources to process so much data. Cu r ren t l y ,  
the na t iona l  f i l e  alone, which has been l o n g i t u d i n a l l y  l i nked  from 1974 to 1979 (a l though w i th  j u s t  the 
core va r iab les  fo r  1978 and 1979), conta ins 800 m i l l i o n  bytes of  data. There is  almost as much data from 
the SMSA surveys and as yet  we have not received any SMSA data a f t e r  1977. Once a l l  the survey data which 
a l ready has been co l l ec ted  is  added to the f i l e ,  we expect there to be about 2.5 b i l l i o n  bytes of  data. 
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Figure 2. Documentation Update Procedure 
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Figure 4. Procedure for User Requests 

USERFORM ~ Adds appropriate I allocation variables Step 2 to list. 

~ USsEt~FpOR3M ~tc:es variables 

/ )  
Because we can provide custom f i l e s ,  computer re la ted costs inc luding programmer time fo r  a l l  re-  

searchers are g rea t l y  reduced and smal l -sca le academic users with l i m i t e d  computer f a c i l i t i e s  are able to 
take advantage of the survey's great po ten t i a l .  Pr io r  to the development of  the AHSP, v i r t u a l l y  no l ong i t u -  
dinal studies had been undertaken and outside HUD there even was very l i t t l e  cross-sect ional  work. At pres- 
ent,  we have f i l l e d  requests from over 30 users. Thus the AHSP has f u l f i l l e d  a major part  of i t s  goal. 

C lear ly  the AHS is one of the most valuable and underused data sources on social  and economic 
issues in the country. We have developed a system to manage the data and make i t  p u b l i c l y  ava i l ab le  which 
is s t r a i g h t  forward and r e l a t i o n a l l y  or iented and which thus makes the data much eas ier  fo r  researchers to 
use. I f  anyone is  in te res ted we have handbooks and brochures from the AHSP, as wel l  as a few copies of t h i s  
paper. 

Footnotes 

IThe authors g r a t e f u l l y  acknowledge the help and support of the fo l l ow ing :  Duane McGough, Kathryn P. 
Nelson, and espec ia l l y ,  Paul Burke, at  the Of f ice  of Pol icy  Development and Research, U.S. Department of  
Housing and Urban Development. Mr. Burke contr ibuted m i g h t i l y  to the e f f o r t  described here and much of  t h i s  
work was insp i red by and bui lds on his e a r l i e r  e f f o r t s .  Jonathan Cole, Burton Singer, and Harold Watts at  
Columbia have also aided us. J u l i e t t e  Levin, Marcelo Nacht, George Sweeting, Paul Sweeting, and John Suss- 
kind a l l  pa r t i c ipa ted  in bu i ld ing  our data base. The work that  provided the basis fo r  t h i s  paper was sup- 
ported by a Co-operative Agreement (HA-5289-CA) with U.S. Department of Housing and Urban Development. The 
substance and f ind ings of  tha t  work were dedicated to the pub l ic .  The authors are so le l y  responsible fo r  the 
accuracy of  the statements contained herein.  Such i n t e rp re ta t i ons  do not necessar i l y  r e f l e c t  the views of 
the government. 
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2For more information on the Annual Housing Survey, anyone may request the Annual Housing Survey 
Project Handbook, avai lab le from Annual Housing Survey Project, 811 IAB, 420 West l l 8 t h  Street,  New York, 
NY 10027. There are several volumes of s t a t i s t i c a l  tabulat ions published each year by HUD and the Census. 

3For a descript ion of the re la t ional  data model see C.J. Date, An Introduction to Data Base Systems, 
Reading, Massachusetts, 1977. 

4We began with a l i s t  of var iable names which had been assigned by John C. Sneed. These became 
another piece of raw material for  the system. Paul Burke at HUD collaborated in th is  aspect of the work. 
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