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Nonresponse: Theore t i ca l  Perspectives 
. , ' i ' . , '  

Within recen t  years  many.researchers have noted a s i g n i f i c a n t  ! 

r i s e  i n  the  nonresponse r a t e  f o r  var ious  studies . u t i l & i i n g  t h e  survey . . .  

r e sea rch  method. I n  t h e  p a s t  such nonresponse has not  been a t o p i c  of 

extens ive  s o c i o l o g i c a l  inquiry.  There has been a tendency t o  view non- 

response i n  survey research  a s  a methodological i s s u e  of primary con- 

cern  t o  those whose p r i n c i p a l  i n t e r e s t s  a r e  sampling and t h e  theory of 

iampling. However, a dec l in ing  response r a t e  i n  many n a t i o n a l  and l o c a l  

surve$'re6earch, s &dies  h a s  crea ted  new l n t e r e s t .  i n  t h i s  top ic  from a 

wider v a r i e t y  of , i nves t iga to r s .  . . 

Nqnresponse i n  survey re8:earch ,is defiried by ~ i s h  (1965: 532) a s  
. . 

0 1  t he  many sources of f a i l u r e  t o  ob ta in  observat+ons . (responses, measure- 

ment.) on some elements s e l e c t e d .  and designated f o r  the.,  samele." The . . 

two p r i n c i p a l  types .of nonresponaee a r e  nottat-homes (NAH's) and re fusa l s .  

The r a t e  of nonresponse f o r  a given survey is .computed only f o r  . l ig ib lp  

reepondgnts. 

I n  many eurvey e i t u a t i o n e  high r g t e e  of nonrespanee may be an- 

t i c i p a t e d  i n  advance ae a r e e u l t  of paat  research,  i n  which cases  compen- 

s a t o r y  .technique. auch a~ oversampline may b; employed. However, over- ' 

8 1 .  

oampltng only p~oducee  a lerrgedand,' there'fore, more ,acceptable  sample 

s i e e ,  while i t  doeo nothing about t h e  problem of nonreeponee b i a s  which 

may develop arcs r i e u l t  of high r a t e e  of nonreeponee, 
I I 

During thr a c t u a l  p r o c e a e ~ o f , i n t e r v i w i n g ,  o r  o the r  forms of 

da ta  c o l l ~ c t i o n ,  virrloua o the r  techniqurr  are ava i l ab le '  which cam e f f e c t  " 

, ' 

thr:nonrraponrr ,rat81 a e l l  backa and eubompling aarr  two common remedial ' 

act ion? ,  Tho f i n d  ( t r rmihal )  nonreaponar r a t r  which remaino a f t e r  

var ious  r m r d i r s  havr br8n attmnptrd poara q u i t e  a d i f f r r r n t  probkrm-- 



a problem which goes beyond . the mere mechanics df response accumulation. 

Rather i t  is  a problem of the  r e l i a b i l i t y  and v a l i d i t y  of t h e  i n t e r p r e t a -  

t i o n s  one makes using the  da ta  t h a t  has been c o l l e c t e d .  It is a t  t h i s  

poin t  t h a t  one must more c l o s e l y  e x p l o r e - t h e  problem of nonresponse 

a s  i t  r e l a t e s  . t o  sampling theory i t s e l f .  More s p e c i f i c a l l y ,  one must 

consider  the  problem of b i a s  due t o  h igh  r a t e s  of te rminal  nonresp,onse, 

. and  t h e  e f f e c t s  of such b i a s  on s u b s t a n t i v e  s o c i o l o g i c a l  research .  

Nonresponse, being a fo rk  of nonsampling e r r o r  o r  b i a s ,  has o f t e n  

rece ived only passing a t t e n t i o n  from s o c i a l  s t a t i s t i c i a n s .  Since i t  i s  

not  s t r i c t l y  a sampling problem,Kish (1965) has  sugges ted . tha t  many 

s o c i a l  s t a t i s t i c i a n s  t r y  to  use .only mathematically unbiased es t ima to r s  

and i n s i s t ,  t he re fo re ,  that the  unavoidable b i a s e s  of measurement a r e  
. . 

., . . n o t  of t h e i r  concern. A s  a r e s u l t ,  t he  nonresponse r a t e  i n  v a r i o u s .  
.., 

survey re sea rch  s t u d i e s  has o f t e n  appeared only a s  a footnote ,  and i s  

simply fo rgo t t en  i n  t h e  ensuing subs tan t ive  , ana lys i s .  The fol lowing 
. . 

scheme i s  used by Kish (1965:'519) t o  c l a s s i f y  the  var ious  sources of .. . 

survey b ia s .  

-Frame b iases  

/ 
Sampling Biases ' "Consis t en t "  Sampling Bias 

Constant s t a t i s t i c a l  Bias Noncovera e e 
Nonobservat ion  /i Nonresponse 

Biases Field:  Data Col lec t ion  

Observation Office:  Processing 



Using such  a scheme, nonresponse can be  thought of a s  a kind 

of nonsampling b i a s  a r i s i n g  from t h e  f a i l u r e  t o  observe  a s e l e c t e d  

sample element o r  respondent .  Therefore,  t h e  e f f e c t s  of an  excess ive ly  

h i g h  r a t e  of nonresponse on a survey  a r e  t o  produce a g r e a t  amount of 

nonsampling b i a s  f o r  t h e  survey s t a t i s t i c s .  Kish (1965: 510) uses' t he  

fo l lowing  equat ion  t o  d e s c r i b e  t h e  r e s u l t s  of  b i a s :  

2  
T o t a l  E r r o r  (Root mean s q u a r e ) = d  V E ~  - Bias 

2 Variab le  e r r o r s ,  VE , equals  t he  sampling va r i ance  only  when such variabXg. 

e r r o r s .  a r e  caused exc lus ive ly  by s a a p l i n g  e r r o r s .  The d e v i a t i o n  of t h e  . .  
. .. . . 

average survey va lue  from the  t r u e  popu ia t ion  va lue  is  t h e  b i a s  f o r  t h a t  

va lue ;  t h i s  b i a s  is  mostly caused by measurement b i a s e s .  Nonresponse 
. , .  . . . 

can produce such measurement b i a s .  . . . . 

. . The terms accuracy and prec. is ion have been wide ly  used. by saab- , - .  . . . .. . . 

. . 

p l i n g  t h e o r i s t s  t o  speak of t h e  e f f e c t s  of b i a s  and v a r i a b l e  e r rors . .  . .  . 

P r e c i s i o n  has  u s u a l l y  been used t o  r e f e r  t o  sma l l  v a r i a b l e  e r r o r s .  
I 

This  means t h a t  t h e  i n v e s t i g a t o r  used &athematically unbaised e s t ima to r s  

.. . f o r  t h e  ,most p a r t ,  t hus  e l imina t ing  o r  minimizing sampling e r r o r s .  d e  
. . .  

concept of p r e c i s i o n  does not  i nc lude  t h e  e f f e c t s . o f  b i a s e s ,  such a s  

those i n  t h e  scheme above. Accuracy is  t h e  term used t o  r e f e r  t o  small  
. . 

. . .  . . . .  
. . . . 

t o t a l  e r r o r s  and inc ludes  t h e  e f f e c t s  of b i a s  a l s o .  A p r e c i s e  des igp  is. : 

one t h a t  has  smal l  v a r i a b l e  e r r o r s ,  wh i l e  an a c c u r a t e  des ign  m i s t  be  . ' :': ' . 

p r e c i s e  and have smal l  b i a s .  The i n v e s t i g a t o r  must n o t  on ly  use mathe- : 

. . 
m a t i c a l l y  unbiased e s t ima to r s ,  he o r  she  must a l s o  t a k e  precaut ions  t o  - . . 

avoid t h e  e f f e c t s  of b i a s ,  bo th  sampling and nonsampling v a r i e t i e s .  

. . P r e c i s i o n  and accuracy a r e  roughly synonomous w i t h  t h e  terms 

r e l i a b i l i t y  and v a l i d i t y  used i n  psychology and r e f e r r e d  t o  by campbell 



and S tan ley  (1963) i n  t h e i r  a n a l y s i s  of experimental  r e sea rch  des igns .  
.. . ., , .. . . -  ,.. . 

' Only r e s e a r c h  des igns  which possess  bo th  r e l i a b i l i t y  and v a l i d i t y  can 

be used t o  make any kind of g e n e r a l i z a t i o n s  about t h e  r e sea rch  f ind ings  

which r e s u l t .  Survey r e sea rch  ope ra t e s  on t h e  same p r i n c i p l e s .  There- 

f o r e ,  nonresponse, a s  a form of b i a s  which a f f e c t s  t h e  accuracy and v a l i -  

d i t y  of survey  f i n d i n g s  should be of g r e a t  concern f o r  a l l  s o c i a l  s c i e n t i s t s  

who use  t h e  survey method. For t h e  problem of nonresponse b i a s  makes .-- 
one a c u t e l y  aware of t h e  f a c t  t h a t  t h e  methodology of t h e  s o c i a l  s c i e n t i s t  

c a n n o t . b e  separa ted  from t h e  subs tance  of s o c i o l o g i c a l  theory and re -  
. . 

search .  Such b i a s  niay have profound e f f e c t s  on t h e  accuracy of probabi l -  

i t y  s t a t emen t s  which form t h e  crux of s o c i o l o g i c a l  a n a l y s i s .  It is  t h i s  

dua l  n a t u r e  of t h e  problem of nonresponse t h a t  w i l l  be  i n v e s t i g a t e d  i n  

t h i s  paper., . . 

Nonresponse: P a s t  S tud ie s  

Previous s t u d i e s  of nonresponse a s  a t o p i c  of s o c i o l o g i c a l  in- 

q u i r y  have been of s e v e r a l  types.  One group of s t u d i e s  has  focused on 

a t t empt s  t'o more a c c u r a t e l y  desc r ibe  t h e  n a t u r e  of t h e  b i a s  caused by 

nonresponse wh i l e  o f f e r i n g  no conc re t e  sugges t ions  f o r  remedy. S i n c e ,  
.. . .: , .. . .,'.' 

no two surveys  w i l l  have iden , t i ca l  p a t t e r n s  of b i a s ,  t h e s e  s t u d i e s  a r e  

case-spec i f ic .  It is  hoped t h a t  through a s e r i e s  of such s t u d i e s  f u t u r e  

r e s e a r c h e r s  w i l l  be  a b l e  t o  i d e n t i f y  c e r t a i n  c o n s i s t e n t  "causes" of non- 

response.  Some.of t h e s e  a n a l y s t s  have s o u g h t . t o  i d e n t i f y  p o s s i b l e  

demographic c o r r e l a t e s  of nonresponse. Var iab les  such a s  s ex ,  r a c e ,  

age and s o c i a l  c l a s s  a r e  used i n  a t tempts  t o  exp la in  vary ing  p a t t e r n s  

of response  i n  surveys.  Other r e sea rche r s  have looked a t  i n t e rv i ewer  

e f f e c t s ,  t h e  n a t u r e  of  t h e  survey instrument  i t s e l f ,  a c c e s s i b i l i t y  of 

t h e  respondents  and a wide range of o t h e r  p o s s i b l e  c o r r e l a t e s .  



From t h e  r e s u l t i n g ,  a s s o r t e d  s t u d i e s  only a few s i g n i f i c a n t  

demographic or  o t h e r  c o r r e l a t e s  of nonresponse have been found. These 

few c o r r e l a t e s  a r e  o f t e n  s i g n i f i c a n t  f o r  expla in ing  nonresponse i n  some 
i 

surveys ,  b u t  no t  i n  o t h e r s .  Dohrenwend and Dohrenwend (1968) found some 

r e l a t i o n s h i p  between r a c e  and e t h n i c i t y  and nonresponse i n  a New York 

C i ty  su rvey .  I r i s h  Americans were found t o  have a n  in t e rv i ew nonre- 
- 

sponse r a t e  almost fou r  t imes t h a t  of Jews, Blacks o r  Puer to  Ricans. 

Donald (1960) found no c l e a r  demographic t r ends  i n  t h e  response t o  a 

ma i l  survey,  and no sharp  changes i n  t h e , n a t u r e  of those  subsampled by 

phone. However, t h e  p o t e n t i a l  respondents  i n  t h i s  survey were a l l  mem- 

b e r s  of t h e  same o rgan iza t ion ,  and consequent ly some d a t a  concerning 

t h e  nonrespondents was a v a i l a b l e  t o  Donald. Using such d a t a ,  she found 

t h a t  t h e  degree of f i n a n c i a l  s u p p o r t . f o r  t h e  o rgan iza t ion ,  group in-  

volvement, .the l e v e l  of in format ion  members had about t h e  o rgan iza t ion ' s  

a c t i v i t i e s  and. s i m i l a r  measures of group p a r t i c i p a t i o n  were a l l  r e l a t e d  

t o  t h e  response r a t e .  The h ighe r  t h e  group involvement, t h e  more l i k e l y  

i t  was t h a t  a member would respond. 

Robins (1963) i n  a s tudy  of r e l u c t a n t  respondents  i n  a S t .  

Louis a r e a  s tudy  of c h i l d  guidance c l i n i c  r e l a t i o n s  found t h a t  r e f u s a l s  

were h ighe r  among: 1 )  those  l i v i n g  i n  S t .  Louis proper  a s  compared t o  

' those  l i v i n g  i n  a r e a s  o u t s i d e  of t h e  c i t y ,  2)  those  w i t h  l e s s  than a 

h igh  school  educat ion,  3) r o u t i n e  wh i t e  c o l l a r  workers, and 4) those  

of f o r e i g n  born parentage.  Attempts were made by t h e  o r i g i n a l '  r e sea rche r s  

t o  persuade those  who had re fused .  E f f o r t s  by Robins t o  f i n d  v a r i a b l e s  

r e l a t e d  t o  coopera t ion  a f t e r  persuas ion  a t t empt s  were t r i e d ,  proved 

f r u i t l e s s  . 



Other s t u d i e s  have concent ra ted  on somewhat d i f f e r e n t  a s p e c t s  

of nonresponse. Mayer (1964) found t h a t  t h e  day of t h e  week and t h e  

.time of t h e  day of t h e  in t e rv i ewer  c a l l s  a r e , i m p o r t a n t  f a c t o r s  a f f e c t -  

i ng  nonresponse r a t e s .  The Mayer s tudy  and o t h e r s  have shown t h a t  day- 

t i m e  i s  p a r t i c u l a r l y  bad f o r  f i nd ing  employed (o r  s t u d e n t )  members of 

households; evenings and weekends a r e  t h e  most f avo rab le ;  and t h a t  - 
t h e r e  a r e  s easona l  v a r i a t i o n s . i n  nonresponse, e s p e c i a l l y  dur ing  vaca t ions .  

Some a n a l y s t s  have a t t r i b u t e d  h igh  r a t e s  of nonresponse t o  f a u l t y  

pub l i c  r e l a t i o n s  cased by misuses of t h e  survey method by salesmen and 

unscrupulous r e sea rche r s .  Such s t u d i e s  have suggested t h a t  t h e  p u b l i c  

* 
may be r e t a l i a t i n g  through h igher  r a t e s  of nonresponse on a l l  surveys.  

In te rv iewer  e f f e c t s  have a l s o  been t h e  s u b j e c t  of a n a l y s i s .  I n  

a d d i t i o n  t o  t h e  f i n d i n g s  mentioned e a r l i e r ,  Dohrenwend and Dohrenwend 

(1968) found t h a t  i t  i s  p o s s i b l e  t o  i d e n t i f y  ca ses  where t h e  in t e rv i ewer  

was t h e  cause of nonresponse. Pomeroy (1963) a t t r i b u t e s  t h e  low non- 

response r a t e  on a survey dea l ing  w i t h  a r a t h e r  s e n s i t i v e  t o p i c ,  sex ,  

t o  good in te rv iewer  techniques.  More r e c e n t l y ,  Summers and Beck (1973) 

found t h a t  i n t e rv i ewer  p e r s o n a l i t y  and s o c i a l  s t a t u s  f a c t o r s  a r e  a l s o  

r e l a t e d  t o  nonresponse. 

A l t e r n a t i v e l y ,  i n  a s t u d y  of t h e  " inacces s ib l e  respondent" Ross 

(1963) found t h a t  o f t e n  n e i t h e r  t h e  respondent nor  t h e  in t e rv i ewer  i s  

r e spons ib l e  f o r  h i g h  nonresponse r a t e s .  Concentrat ing on t h e  not-at-  

homes and miscel laneous nonresponse c a t e g o r i e s ,  he concludes t h a i  door- 

men i n  apartment b u i l d i n g s ,  locked doors  and other ,  types  of i n t e n t i o n a l  

~ ~ - 

* 
See: P u b l i c  Opinion Q u a r t e r l y ,  V o l ,  28, 1964. 



. and u n i n t e n t i o n a l  b a r r i e r s ,  between. t he .  respondent ,and  interyi-ewer can  

-have a g r e a t  impact on t h e  no-nresponse r a t e s ,  espec ia l lp .> in . -  . . .  c-i tiesL,., He 

: a t t r i b u t e s  t h e  p.revalence, of such- : b a r r i e r s  i n  ci.t:i.es . t o  d e s i r e s .  f o r  : 

. . . . .  ...p ri-vacy .. . . . . .  : , .  . .  .- . . . . . . . .  . . . . . . . .  . . - . .  

One of t h e  b e t t e r  s t u d i e s .  ,which at tempts-  t o  c r i t i que : .  t h e  .pr.oblem . . . . - .  . . . * -  . . . .  . -  ,. . . . . . . . . . . .  

.. ,,, .::, . . .  of.: nonresponse a s .  w e l l  a s  , o f f e r -  ,some' t e n t a t i v e  ~sol.u:t~,odns . , i s ,  Mayer-, and 

P r a t t '  s (1966-67) i n v e s t i g a t i o n  of nonresponse-.in,  a: ma;i.l. .suryey,.: :. The 

. . . ,source , -. w ?£. , - their  da t a  was a: st<udy :of. t h e  ec~nom.ic ,~and,  psychopogical con- 

sequences ... .of personal - in jury  automobile acc iden t s  i n  Michigaq.,,,:,As, i n  

the=.Donald. ,.(.1960). ,study, a: 1is.t. of ..PO t e n t i a l  .respondents . . -was,,ayailable t o  

... - t h e ,  . . . . .  r e s e a r c h e r s  . . . . .  and,. the , re f~re ,_ :~ the . .  . . .  c h a r a c t e r i s . t i c s  . of :  nonrespond,ent.s 
. t .  . . 

. . -.,.. could,  b e  determined. : Ba.s.ed on an.. a n a 1 y s . i ~ -  o-f t h e  -.charac t e r i s  t i c s :  0.f. < c  2.. - . . . . 

nonrespqndents i n  s.uccessive. waves of , l e t , t e r , s ,  , the  -authors found, s.igni- - - . .  . 

.., . . . . . . .  f i c a n t  . .difference,p. . between, respondents  and ponreLspondents.-, (,.,O&.l_evel-, : 

chi:.square. test.):, f o r  sex, ., age r a c e  and occupat ion,  : and at:.,ithe.:i. O ;&eve1 

for .  " the e x t e n t  o f .  i n j u r y .  !.' M e n , ;   nonwhite.^, middle-aged-,r.espo.ndent.s. 

and b l u e . , c o l l a r  . . .  workers w e r e  . . . . . . .  fo.und.. t o  - have: ;high rat,es, 9f.-,ponresponse.. 

-However. . - t h e  *authors  (1966-67: 641) p o i n t  ou t  conc.e.rning the-s-e f i nd ings  

. . .  , , .  While .,. t he  d i f f e r e n c e s . e x h i b i t e d  by t h e . . c h a r a c t e r i s t i c  
may have s t a t i s t i c a l '  s i gn i£ i cance ,  they may not  have 

. . . . .  o p e r a t i o n a l  s i g n i f i c a n c e ;  t h e  l a r g e  samp1.e s i , z e  .(2,,8.72) ..,. : + ; 
A,.. . .: . 

r e s u l t s  i n  r e l a t i v e l y  small  a b s o l u t e  d i f f e r e n c e s  show- 
. i ng  up.' as*  s ign i f i c . an t  . , .  From t h e  standpoint. ,  .of .in-::?.; 1 . . . .  :: - -. . t 

c reas ing  the  accuracy of aggrega te  e s t ima te s  of known 
; . -  . . . . .  . .,. , ,. c h a r a c t e r i s t i c s  i n  t h i s  s tudy , ,  . . . .  t h e  incrementa l .  cos-t .of.. . . . . .  , .:. , 

- t h e  l a s t ' t w o  appea ls  t o  nonrespondents does n o t  Bppear 
t o '  Have been j u s t i f i e d  . . by ,. a concomitant r educ t ion  :in., . . -  ...-: .: 
nonresponse b i a s .  

. . . . . . .  . . . .  . . . . _ .  . . . .  
Af te r  t hese  words of admonition, t h e  au thb r s  go on t o  suggest  

.- . 
methods' of a d j u s t i n g  f o r  nonresponse b i a s ,  inc luding:  1 )  weight ing 



t h e  a c t u a l  responses obtained so a s  t o  r ep re sen t  t h e  t o t a l  sample, t h e  

we igh t - a s s igned  t o  each response .be ing  equal  t o  t h e  t o t a l  sample s i z e  

d iv ided  by t h e  number df respondents ,  and 2) e s t ima t ion  of popula t ion  

va lues  by e x t r a p o l a t i n g  t r ends  a c r o s s  response waves. The d i f f e r e n c e  

between the  es t imated  popula t ion  va lues  obta ined  f o r  a l l  respondents  

r e p r e s e n t s  an e s t ima te  of t h e  nonresponse b i a s ,  which can then  be e l imina ted  

by d i f f e r e n t i a l  weight ing.  

Few of t he  s t u d i e s  of nonresponse i n  i n t e rv i ew o r  mai l  surveys  

d iscussed  above a r e  concerned w i t h  t e rmina l  nonresponse, which i s  t h e  

r e a l  cause of b i a s .  I n  t h e  case  of i n t e rv i ew surveys,  most of t h e  

s t u d i e s  of nonresponse involve  a  s e r i e s  of wave ana lyses  of t h e  charac-  

t e r i s t i c s  of nonrespondents a t  va r ious  p o i n t s  i n  t h e  in t e rv i ewing  process .  

A l l  of t h e  i n t e r i m  nonrespondents,  except  f o r  those  on t h e  l a s t  wave, 

even tua l ly  become respondents  a t  t he  end of t h e  survey.  These i n t e r i m  

nonrespondents a r e ,  f o r  t h e  most p a r t ,  not-at-homes o r  mild r e f u s a l s  

who a r e  l a t e r  found a t  home o r  persuaded t o  be in te rv iewed.  These 

s t u d i e s  of nonresponse could more accurately be l a b e l l e d  s t u d i e s  of 

" r e l u c t a n t  respondents," a s  indeed some a re .  For t h e r e  alwajts remains 

a  group of te rmina l  respondents  about which noth ing  i s  known f o r  c e r t a i n .  

I n  o the r  of t h e  s t u d i e s  r epo r t ed ,  nonresponse i n  ma i l  surveys  

i s  t h e  s u b j e c t  of a n a l y s i s .  I n  most i n s t a n c e s  r e s e a r c h e r s  have p r i o r  

knowledge of t h e  c h a r a c t e r i s t i c s  of a l l  p o s s i b l e  respondents ,  e.g. 

Mayer and P r a t t  (1966-67) mentioned above. Therefore,  c h a r a c t e r i z a t i o n  

of nonrespondents i s  a  r e l a t i v e l y  s imple mat te r .  
* 

For t h e s e  r e a s o n s , , i t  i s  quest ionab1e.whether  t he  f i n d i n g s  of 

Mayer and P r a t t  and o t h e r s  a r e  a p p l i c a b l e  t o  i n t e rv i ew s i t u a t i o n s . i n  



which t h e  r e s e a r c h e r s  know almost nothing about t h e  c h a r a c t e r i s t i c s  of 

t h e  nonrespondents.  Very few s t u d i e s  of nonresponse have been at tempted 

i n  which t h e r e  i s  an  e f f o r t  made t o  use  t h e  a d j u s t i v e  techniques suggested 

i n  t he  Mayer and P r a t t  (1966-67) s tudy .  One such s tudy  was done ' r ecen t ly  

by Dunkelberg and' Day (1973). They have .a t tempted  t o  provide q u a n t i f i -  

c a t i o n  of t h e  b i a s  due t o  nonresponse. I n  t h e i r  own words they sought 

I t  t o  desc r ibe  empi r i ca l ly  t h e  r e l a t i o n s h i p  between b i a s  i n  t h e  d i s t r i b u -  

t i o n  of . s e l e c t e d  respondent  c h a r a c t e r i s t i c s  i n  a personal  i n t e rv i ew sur -  

vey and t h e  number of c a l l s  used i n  t h e  in te rv iewing  process." (p. 160) .  

The d a t a  f o r  t h e i r  s tudy  was taken from the  1967 Survey of Consumer 

Finances conducted i n  January of 1968 by t h e  Survey Research Center 

a t  t h e  Un ive r s i t y  of Michigan. 

Most of t h e  c a t e g o r i e s  of respondent  . cha rac t e r  i s  t i c s  were found 

t o  converge on t h e i r  popula t ion  va lues  a f t e r  two o r  t h r e e  ca l lbacks .  A 

few c a t e g o r i e s ,  however, were slow t o  converge and were cha rac t e r i zed  

by r a t h e r  l a r g e  i n i t i a l  d i s t r i b u t i o n a l  e r r o r s .  One of  t he  major problem 

c a t e g o r i e s  was t h e  l a r g e  c i t y  c l a s s i f i c a t i o n  of t h e  v a r i a b l e  " c i t y  s i z e  

of residence."  For each  v a r i a b i e  of importance i n  t h e  s tudy  i t  w a s  
I 

p o s s i b l e  t o  c a l c u l a t e  t h e  number of c a l l s  r equ i r ed  t o  reach  a d e s i r e d  

l e v e l  of accuracy. A s  i n  p a s t  s t u d i e s ,  however, t h e  l e v e l  of accuracy 

used a s  a s tandard  by t h e  r e sea rche r s  i s  t h e  f i n a l  response  .group. 

Terminal ni3nresponse b i a s  is  not  analyzed,  only the  . b i a s  evident .  between 

t h e  va r ious  .waves. of c a l l s .  

I n  o rde r  t o  d e a l  w i t h  t h e  problem of te rmina l  nonresponse, d n y  

a t tempts  have  been made t o  e s t i m a t e  t h e  nonresponse b i a s  and t o  incor-  

p o r a t e  t h a t  e s t ima te  i n t o  t h e  s t a t i s t i c s .  This  is  a kind of Bayesian 



approach t o  nonresponse. Kaufman and King '(1973) g i v e  a  Bayesian t r e a t -  

ment . to  a  two phase sampling problem t o  determine t h e  opt imal  f i r s t  

-phase sample from a  dichotomous popula t ion  g iven  t h a t  an  opt imal  follow- 

up sample of nonrespondents i n  t h e  f i r s t  phase i s  t o  be- taken. Mayer 

anti P r a t t  (1966-67) a l s o  seem t o  sugges t  t h i s  kind of approach i n  t h e i r  

e x t r a p o l a t i o n  remedy. Af t e r  p l o t t i n g  t h e  accumulated averages of respon- 

den t  c h a r a c t e r i s t i c s  a g a i n s t  t h e  percentage  response of succes s ive  c a l l s ,  

*- 
a  curve  may be ex t r apo la t ed  t o  i nc lude  t h e  'nonresponses. And a s  Kish 

(1965) p o i n t s  ou t  t h e r e  have a l s o  been a t tempts  t o  use  e x p l i c i t  mathe- 

ma t i ca l  models t o  l i n k  t h e  means'of succes s ive  waves o r ' t o  dev i se  methods 

of combining t h e  nonresponse b i a s  w i t h  t h e  sampling va r i ance  i n t o  t h e  

t o t a l  e r r o r .  There a r e  few t e s t s  of t h e  va lue  of such compensatory 

techniques i n  t h e  l i t e r a t u r e .  

The P o l i t z  scheme descr ibed  by- KisK (1965) provides 'an  a l t e r n a t i v e  

a d j u s t i v e  approach. U s i n g ' i t ,  a  r e sea rche r  can ( i d e a l l y )  avoid c a l l -  

backs a l t o g e t h e r  by c o l l e c t i n g  only f i r s t  c a l l s ;  which a r e  then  c o r r e l a t e d  

w i t h  informat ion  about .  t h e  p r o b a b i l i t y  of f i n d i n g  t h e  respondent ' ( type)  

on subsequent  c a l l s .  One problem w i t h ' t h i s  scheme'may be  t h a t  t h e  f i r s t  

respondents  a r e  a c t u a l l y ,  a s  a  group, t h e  most r e a d i l y  a v a i l a b l e  respon- 

dents .and  consequently eager respondents .  Few r e l u c t a n t  r 'espondents w i l l  

be  picked up on t h e  f i r s t  c a l l .  Therefore,  one cannot e s t ima te  t h e  chances 

of s e l e c t i n g  such respondents  by ' l ook ing  a t  t h e  eag& respondents .  perhap6 

* 
Two assumptions.made i n  t h i s  approach, of c o u r s e , x e  t h a t  non- 

respondents  a r e  not  d r a s t i c a l l y  d i f f e r e n t  from t h e  respondents  on t h e  
s e l e c t e d  c h a r a c t e r i s t i c s ;  and t h a t  t h e  c h a r a c t e r i s t i c s  of te rmina l  non- 
respondents  can be  determined by t h e  t r ends  i n  t he  waves of respondents .  



a s  a r e s u l t  of t h i s  tendency, t h e  evidence i s  no t  f avo rab le  i n  t h e  two 

s t u d i e s  t h a t  compared t h e  weighted f i r s t  c a l l  r e s u l t s  w i t h  those  of 

many ca l lbacks .  Kish (1965: 559) r e p o r t s ,  f o r  example, t h a t  " ~ u r b i n  

and. S t u a r t  (1954) found t h a t  t h e  weighted r e s u l t s  resembled those  of 

t h e  f i r s t  c a l l  r a t h e r  than  the  combined c a l l b a c k  r e s u l t s .  Simmons 

(1954) a l s o  found t h a t  t he  weighted f i r s t  c a l l s  f a r e d  badly." 

A f i n a l  way of remedying and e s t ima t ing  nonresponse b i a s  is  t h a t  

of s u b s t i t u t i o n .  This  involves e i t h e r  a l i m i t e d  o r  f u l l  s c a l e  impu- 

t a t i o n  of c e r t a i n  survey values.  It is  o f t e n  used on a l i m i t e d  b a s i s  

i n  many k inds  of c o r r e c t i v e  procedures  i n  s o c i a l  s c i ence ,  and i s ' w i d e l y  

used by Federa l  and l o c a l  census bureaus. Compared t o  o t h e r  methods 

of compensating f o r  nonresponse, t h i s  procedure has  s e v e r a l  advantages: 

1 )  i t  is one of t h e  few methods which a l lows  t h e  r e sea rche r  t'o a f f e c t  

t h e  b i a s  caused by te rmina l  nonresponse, 2) i t  o f f e r s  t h e  p o s s i b i l i t y  

of  c o n t r o l l i n g  and a d j u s t i n g  sample s i z e ,  3)  i t  is  a r e l a t i v e l y  s imple 

procedure compared t o  such s t a t i s t i c a l  procedures  a s  t h e  P o l i t z  scheme 

o r  many mathematical l i n k i n g  models, and 4)  i t  is  a pos t  hoc coinpensatory 

method. Therefore  no p o t e n t i a l  da ta  i s  l o s t .  

One of t h e  s e r i o u s  disadvantages of t h i s  approach is  pointed 

o u t  by Kish (1965: 559) which i s  the  danger t h a t  s u b s t i t u t i o n  may 

I I merely r e p l a c e  nonresponses wi th  more elements t h a t  resemble responses 

a l r e a d y  i n  t h e  sample," b u t  i t  appears  t h a t  t h i s  is  t r u e  of a l l  compensa- 

t o r y  techniques.  Perhaps t h a t  danger seems more l i k e l y  wi th  s u b s t i t u t i o n  

only  because of t h e  s i m p l i c i t y  of such a mechanical procedure. Because 

of t h e  obvious advantages of t h e  subs t i t u t ion - impu ta t ion  technique,  i t  

w i l l  be  used i n  t he  p re sen t  a n a l y s i s  of nonresponse which c o n s t i t u t e s  

t h e  second h a l f  of t h i s  paper. 



Procedures and Methodology 

The d a t a  f o r  t h i s  a n a l y s i s  of nonresponse comes from t h e  1973 

D e t r o i t  Area Study conducted by  t h e  Un ive r s i t y  of Michigan. The s tudy  

involved t h e  use  of a survey ques t ionna i r e  i n  a pe r sona l  i n t e r v i e w  s e t -  

t i n g .  The survey  was d iv ided  i n t o  two major p a r t ? .  One p a r t  was de- 

s igned t o  i n v e s t i g a t e  t h e  pub l i c ' s  a t t i t u d e s  toward t h e  m i l i t a r y .  The 

o t h e r  p a r t  cons i s t ed  of an assortment of s o c i a l  psychologica l  experiments 

at tempted i n  a f i e l d  s e t t i n g .  

A m u l t i s t a g e  probabi l i ty  sample of housing u n i t s  was drawn from 

t h e  D e t r o i t  me t ropo l i t an  a rea .  Within'households,  respondent s e l e c t i o n  

was based on t h e  number of a d u l t s  i n  t h e  household of age e igh teen  o r  

beyond. One a d u l t  was randomly s e l e c t e d  t o  b e  t h e  respondent .  The 

f i n a l  sample inc luded  845 households l o c a t e d  on 109 b locks  i n  t h e  D e t r o i t  

me t ropo l i t an  a r e a ,  which c o n s i s t s  of Wayne county and p a r t s  of Oakland 

and Macomb coun t i e s .  

The nonresponse a n a l y s i s  c o n s i s t s  of two p a r t s :  1 )  an  estima- 

t i o n  of  t h e  d i s t r i b u t i o n a l  b i a s  of respondent c h a r a c t e r f s t i c s .  This  

w i l l  be  done by comparing t h e  d i s t r i b u t i o n s  of s e l e c t e d  respondent 

c h a r a c t e r i s t i c s  on i n t e r i m  waves of response-nonresponse dur ing  t h e  - 

in te rv iewing  process  from the  f i r s t  t o  f i n a l  c a l l ;  and 2)  a s u b s t i t u t i o n -  

imputat ion procedure w i l l  be  used whereby some te rmina l  nonrespondents 

( r e f u s a l s )  a r e  g iven  imputed va lues  f o r  c e r t a i n  demographic v a r i a b l e s  

and v a r i a b l e s  of s u b s t a n t i v e  i n t e r e s t  i n  t h e  survey  i t s e l f .  A l i n e a r  

r e g r e s s i o n  is  then  used i n  a n  a t tempt  t o  e s t i m a t e  d i f f e r e n c e s  between 

t h e  va lues  f o r  respondents  and t h e  es t imated  (imputed) va lues  f o r  t h e  

nonrespondents. This  d i f f e r e n c e  i s  then used a s  an e s t i m a t e  of t h e  

b i a s  due t o  nonresponse. 



P a r t  1: Wave Analysis  

 total lo£ 1 7 - c a l l s  were needed t o  o b t a i n  the-576'  completed i n t e r -  

views i n  t h e  f i n a l  sample, For t h e  purposes of t h i s  a n a l y s i s  t h e  few 

! .  casgs  - . -  requiring.'teti5n-br.."more da.11~. a r e  .coinbined i n t o  a  10t ca tegory .  
, .. ) '  , - . , . '.-,,. . . 
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Table 1 shows t h e  response p a t t e r n s  f o r  t h e  va r ious  c a l l s  i n  t h e  sur-  
.. ~ . 
; . C-. . . . 3 

vey.   or each o f  t h e  waves of rCsponses ( c a l l s )  i n  t h e  survey,  e leven  . 
' 

. , . . .  
r - ,. .\ . . ...... ' '. 

respondent-demographic v a r i a b l e s  a r e  used t o  t e s t  f o r  p o s s i b i i  co r r e l a -  
- .  - .  . . . . 

i f.: * 
t i o n s  w i t h  nonresponse. 

For each' ca tegory  w i t h i n  a  respondent c h a r a c t e r i s t i c  ( e .g .  
... 

i! <.. :. f . . . . 
i: : 

m a l e ,  female) t h e  percentage of t h a t  group responding on each' c a l i  is  
i : i .! i 

computed (Table 2 ) .  I n  a d d i t i o n , ' f o r  each c a l l  a  d i s t r i b u t i o n a l  break- 

<,; ' 
down of r e sponde i t  c h a r a c t e r i s t i c s  is' provided (Table 3 ) .  ~ i h r e s ~ o n d e n t s "  

.. i i .  

c o n s i g t  of s e v e r a l  groups of persbns:  1 )  those  who refused  t o  be  i n t e r -  

viewed (REF); 2) t hose  persons i n  households i n  which no one could be 
q ., 

found" a t  home dur ing  t h e  c a l l  (NAH) ; 3) those  des igna ted  a s  respondents  
I.. I . 

. ., prev ious ly  b u t  a r e  not  a t  home a t .  t h e  t ime of t h e  c a l l  (RA);.and 4) . 
. . .  . . 

..- .., . o ther-reasons _.for .noninterview such - a s  appointments - f p r  ,a l a t e r  dat-e, - 

. ! ?  ina~cessib~i~~it~ito'~desi~nated h6useholds or'...respondents, e t c .  .- :such#. . . 3 .  . . . . . . . . . . . . . . . .  . .  .:, -?? -,,.; ...- . . . . . . < .  3 .  . . .  . . . . .  
i n c a p a c i t i e s  of t h e  respondentT a s  s e n i l i t y ' .  and';drunkenness;may'also..:: .:I:.' 

'.'! ~3 fA3.P. 'into3.th.is'.'~&tegory.; a s  'may inabi l i . ty .  t o .  speak.:Englis.Ki ., brr  a  language '. 
. . .  . . . . . .  . , . . . . . I _ .  

f o r  which a n  i n t e r p r e t e r  can be  found r e a d i l y .  Because of t h e  non- ... 
. . .  . . . . . . . . . .  ) ' .  . . .  ! :, e ; l  ,;< 2-.3.,* r:: !..l..! . . : .. - . : : '  . . . :- . . . - . . .  - .  

. . .  

. . .  J peirmafi'ent:2na'ture J oOf .' t he  "nonresponse c a t e g o r i e s ,  riorirespon.dents a t  any',: :.:, 
. .;- . . . . . . . . . . .  ... 

p o i n t  i n  t h e  in te rv iewing  process ,  even r e f u s a l s ,  may become respondents  
. I > - . .  ... ..  > f  1.. I '  i. 1 

* 
Eight  v a r i a b l e s  a r e  s t anda rd  socioeconomic s t a t u s  types (age,  

sex ,  r ace ,  occupat ion,  fami ly  income, educat ion,  m a r i t a l  s t a t u s  and 
r e l i g i o n . )  " c i t y  of residence" was added t o  i n v e s t i g a t e  p o s s i b l e  De t ro i t -  
suburban response d i f f e r ences .  "Years i n  t h e  D e t r o i t  a rea"  was added 
t o  check f o r  t h e  e f f e c t s  of geographica l  mobi l i ty  and migra t ion  p a t t e r n s .  
The."housing type" v a r i a b l e  was added t o  i n v e s t i g a t e  respondent a c c e s s i b i l i t y  
a f f e c t .  



TABLE 1 

Resu l t s  of Success ive  C a l l s  i n  1973 D e t r o i t  Area Study 

C a l l  
Number 

Resul t  of Cal lb 
NAH, RA, o the r  

Non-sample, 
o t h e r  N . A .  d 

In t e rv i ew 

112 

153 

94 

6 7 

5 2 

T o t a l  

845 

684 

484 

355 

259 

182 

139 

F i n a l  
Outcome 576 177 

a Attempts were made t o  lower t h e  number of r e f u s a l s  through a s e r i e s  of 
persuas ion  l e t t e r s  and subsequent ca l lbacks .  These e f f o r t s  were s u c c e s s f u l  i n  
lowering t h e  f i n a l  number of r e f u s a l s  t o  177. 

b~at-at-homes,  respondent  absent ,  and o t h e r  reasons f o r  nonin terv iew such 
as appointments f o r  a l a t e r  t ime. 

C Vacant houses,  i n e l i g i b l e  respondents ,  improper sample l i s t i n g s  and o t h e r  
reasons f o r  nonsample such a s  language problems, s e n i l i t y ,  e t c .  of des igna ted  
respondent.  

d ~ e s u l t  of c a l l  no t  a s c e r t a i n e d  due t o  f a i l u r e  of i n t e rv i ewer  t o  r eco rd  
informat ion ,  e t c .  The one f i n a l  "not ascer ta ined"  coversheet  i s  n o t  an  i n t e r -  
view o r  r e f u s a l ,  however. 



Findings :, : 

f i c a t i o n  of t h e  d i s t r i b u t i o n a l  b i a s  of respondent c h a r a c t e r i s t i c s  a t  
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'.'var'ious p o i n t s  29-tli'e'.?interv?ewing process .  Severa l  t r ends  can be noted 
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number of res,pondents in te rv iewed per  c a l l  f o r  t h e  s e l e c t e d  subgroups 2,: :' r i  

w i t h i n  t h e  sample. Consul t ing t h e  t a b l e ,  one notes  f o r  example, t h a t  
> .. . . . . .  . . .  . .  * . . . .  :-. {!(: ; - 1 .  r - . -near ly .66  &e;=ent 'pf:the : t< ta l  ri&$er of wh i t e  respondents  were -reached 

<) ,a>c !: I : . - ; ! L  ::-,.!i .. r .  : !  c,.::. .. - i 2! . ; ,J  . :.. .. : .,:., !.'... 

a f t e r  t h r e e  ca l l s* ,  whereas only  50 pe rcen t  of nonwhite.  respondents  were 
5 L? ,., 

i n t e r v i k e d .  Af t e r  two c a l l s  nea r ly  50 percent  of a l l . . ~ r o t e s f a n t  . . . . . . . . . .  respon- 
<:*, ' ; ,,n :.-: 2 .: . - .-.. .. ... . .  . 2 ,- 9 .  *>*I ! Piht.erv*eved + .,J F bGt ji$nly ?2gipercent of Jewish r e s p o ~ d ~ < t & < <  .$imi- 

Cj i . > t> !  ,L,Q . i i: :.: 3 , . '. . . >::.j, $7.:; ; !  

[ jL : - ,%j j  < .?  0' r, 
l a r l y ;  d.comparativLl$Tlow '!rites df ' response a f t e r  t h e  f i r s t  two~+G.lls can 

-,c - , 
be  observed' ' f o r  wh i t e  c o l l a r  workers,  t h e  $6,000-$9,999 and $20,000 o r  

,-. - mora income groups t h e  
' , . A , .  : 

edu5a t i o n  groups' and 

. . . . . .  
blue, ~ , ? l l a r  v,?-rkers,!,,and t h $  1owes.t income groups have hig~et:ir.a't 'e's~lof 

... . i .  , :- , r :  !. 2 .  I . .  < [ :  ~2 . . . . ' , c , 4 . ,  

bu t  only 36'"$e:etk&?nt of wh i t e  c o l l a r  workers.  ' Nearly 48 p e i c e n t  of the'  

, l e s s  than  h igh  school  educa.tion group were reached by t h e  second.&aI,l. . . . . .  . . , >. " 1 .:: .-; -> . -  . - . . . . . . . . . . . .  i . , .. . ? '; .. . . 8 .  . . . .  
:! c , . , r  .\ T. <. 

- i ~ t h ~ r ~ ~ r o u p s ; w h i c $ ' 4 , ~ . e  c&,m&ratively over-represented a f te r '6~o; , ' c '&l~s  . . . .  . . . .  . 2 .  C . . .  
. d o .  .l . . .  . . .  .... - < ::.2 ; :. :. . . - ,  6 -. 

**, 0 . 
- . >  'arefh8usewiv& and) .&fuderk~:  thd -unemployed and r e t i r e d ,  t h 8  o t e r -65  

age group,"aiid .tee under $6,000 income group. Over h a l f  of t h e  lowest 

. .  - .  

. - income , . .  group were in te rv iewed on t h e  f i r s t  two c a l l s ,  compared' t o  ' 4 0 .  
- f 7 . .  .:- .. . .  , . . .  

,. . perce& of  t h e  h ighes t  income group. . . . . .  .. . . . . 



TABLE 2 

Percentage  of Se l ec t ed  Popula t ion  Groups Interviewed on Each C a l l  

Percentage  Interviewed o p  C a l l :  

1 2 3 4-6 7+ T o t a l  
SEX - 
Males 
Females 

RACE 
White 
Black, o t h e r  

RELIGION 
.. P r o t e s t a n t  . . 

Catho l i c  
Jewish 

EDUCATION 
1-11 y e a r s  
High School Grad. 
Voc. Tech & 1-3 y r s .  c o l l e g e  
College Grad. o r  more 

OCCUPATION 
White Co l l a r  
Blue Co l l a r  
Housewife & s t u d e n t  
Unemployed & r e t i r e d  . 

' 'AGE' - 
18-24 y e a r s  
25-44 ;ears 
45-64 yea r s  
Over 65 y e a r s  

MARITAL STATUS 
Married 19.3 26.4 18.3 22.6 13.4 100.0 
S ing le  18.2 31.2 14.3 23.4 12.9 100.0 
Divorced, widowed o r  s e p a r a t e d  19 .8  24.6 12.7 34.1 8.8 100.0 



FAMILY INCOME 
$000-$5,999 
$6,000-$9,999 
$10,000-$19,999 
$20,000 o r  more 

CITY OF RESIDENCE 
D e t r o i t  
Suburbs 

- 17. - 

1 2 3 4-6 7+ Total 

YEARS I N  DETROIT AREA 
1-9 yea r s  16.4 32.8 16.4 24.5 9.9 100.0 
10-40 y e a r s  20.5 27.8 13.7 24.3 13.7 100.0 
Over 40 y e a r s  o r  e n t i r e  l i f e  19.1 24.7 18.4 26.0 11.8 100.0 

TYPE OF HOUSING UNIT 
Detached S i n g l e  Family 20.8 - 27.6 17.4 23.5 10.7 100..0 
2-4 Family o r  Row House; 14 .1  21.1 . 15.5 31.0 18.3 100.0 
Apartment, t r a i l e r ,  o t h e r  .18.1 21.9 10.9 30.9 18.2 100.0 

*;I I 1  1 N '  s refer t o  t h e  number of v a l i d  c a s e s  a f t e r  a l l  c a l l s  were completed. . . 



The na tu re  o f  t h e s e  d i f f e r e n c e s  becomes more ev ident  when one 
. .  . 

looks a t  Table 3 .  Using t h e  cumulat ive d i s t r i b u t i o n  of respondent charac- 

t e r l s t i c s  a f t e r  10+ c a l l s  a s  t h e  s t anda rd ,  one can compare i t  t o  t h e  

cumulative d i s t r i b u t i o n  of respondents  a t  v a r i o u s  i n t e r i m  p o i n t s  i n  t h e  

in te rv iewing  process .  The d i f f e r e n c e  between t h e  two r e p r e s e n t s  ano the r ,  

perhaps more a c c u r a t e  way of looking a t  t h e  b i a s  i n  t h e  d i s t r i b u t i o n  of 

respondent c h a r a c t e r i s t i c s .  Such d i s t r i b u t i o n a l  b i a s  can be observed 

f o r  t h e  sex  v a r i a b l e .  The f i n a l  sample con ta ins  41 percent  males and 

59 percent  females.  The sample a f t e r  one c a l l  con ta ins  over 66 percent  

females.  Af te r  two c a l l s  females  a r e  s t i l l  s l i g h t l y  over-represented.  

The same can be  observed f o r  va r ious  o t h e r  respondent c h a r a c t e r i s t i c s  

over t h e  succes s ive  waves. For example, wh i t e  c o l l a r  workers make up 16  

percent  of a l l  respondents  a f t e r  one c a l l :  b u t  by t h e  f i n a l  c a l l  they  

comprise n e a r l y  32 percent  of  t h e  completed sample. 

One t e s t  of t h e  d i f f e r e n c e  i n  t h e  d i s t r i b u t i o n  of t h e  s e l e c t e d  

respondent c h a r a c t e r i s t i c s  ac ros s  t h e  waves i s  repor ted  i n  Table 3 .  This  

involves  t h e  c a l c u l a t i o n  of t h e  percentage  e r r o r  (% e r r o r )  i n  t h e  cumula- 

t i v e  d i s t r i b u t i o n s  between t h e  f i r s t  and l a s t  c a l l s  and between t h e  

s i x t h  and l a s t  c a l l s .  These c a l c u l a t i o n s  show t h a t  some groups a r e  

i n i t i a l l y  g r e a t l y  under-represented, wh i l e  o t h e r s  a r e  over-represented. 

Between t h e  f i r s t  and f i n a l  c a l l s  t h e  wh i t e  c o l l a r  group, t h e  c o l l e g e  

educated group, Jewish respondents ,  m u l t i p l e  u n i t  dwe l l e r s ,  t h e  lowest  

income group, t h e  aged and housewives show t h e  g r e a t e s t  percentage e r r o r .  

Low percentage  e r r o r  can be  noted f o r  low educa t ion  groups, married 

persons, P r o t e s t a n t s ,  and t h e  middle income groups. By t h e  s i x t h  c a l l  

many of t h e s e  d i f f e r e n c e s  have diminished g r e a t l y  and one observes a n  

almost complete convergence on t h e  popula t ion  va lues  a s  evidenced a f t e r  



Table 3 

Cumulative D i s t r i b u t f o n s , o f  Respondent C h a r n c t e r i s t i c s  by Number of C a l l s  
. . . .,. 

--- ----------.---. .. . -..-_... . . _ - 
-- ' .  

, , i 
C h a r a c t e r i s t i c  . Number of C a l l s  Percentage , ~ r ~ o r ~  plb 1 ! 

1 2 3 6 10+ C a l l s  c a l l s  - 
SEX " 1 & 109 5 & lo+ 
Males. 33. 
Females . 

0 . 9 7 2 .  -18 - 
+I 

T 
+13 . ,, 339 

~ l a . c k ,  o t h e r  

C'i tholic 
Jewish 

EDUCATION 
1-1 1  yea r s  
High School Graduate 
Voc. Tech & 1-3 years  c o l l e p e  
College graduate ,  o r  nore 

Blue Col l a r  
Housewife & s tuden t  
Unemployed & r e t i r e d  

18-24 yea r s  
25-44 vears  
45-64 yea r s  
Over 65 vea r s  



. . 

Table 5 (cont inued)  
. . I 

cumulative D i s t r i b u t i o n s  of Respondent C h a r a c t e r i s t i c s  by Number of C a l l s  ! 

i 

C h a r a c t e r i s t i c  

MARITAL STATUS 
Married 

Percentage E r r o r  N - 
C a l l s  Calls 

~ l n g l e  .12.7 14.5 13.7 13.4 13.5 
Divorced, widowed o r  separa ted  22.8 21.4 20.2 23.0 22.1 

$6.OOO-59,899 
@10,000-$19,999 
$20,000 o r  more 

CITY OF RESIDENCE 
D e t r o i t  

> 
I suburbs 

YEARS I N  DETROIT AREA 
1-9 yea r s  
10-40 vea r s  9.1 11.5 11.2 11.0 10.7 

38.2 37.8 35.6 35.4 36.0 Over 40 years ,  o r  e n t i r e  l i f e  52.7 50.7 53.2 53.6 53e3 
TYPE OF XOUSIWG UNIT 
Detached Single  ~ a m i l v  81.4 82.3 81.5 79.5 77.7 + 5 +2 442 
Two-four Family o r  Kow House 9.7 9.2 10.4 11.5 12.5 -22 -8 71 
Apartment, t r a i l e r ,  o t h e r  8 .9  8.5 8.1 9.0 9.8 - 9 -8 56 

a 
The ~ e r c e n t a g e .  e r r o r  i s  a measure of  the  e x t e n t  t o  which t h e  sample a f t e r  1 and 6 . c a l l s  d i f f e r s  
from t h e  f i n a l  s a r n ~ l e ,  i .e . ,  %Call  1 o r  6 - W a l l  10+ 

%Call  10+ 
0 

The nu9ber of cases  i n  t h i s  column r e f e r s  t o  tho t o t a l  number of respondents a f t e r  10+ c a l l s .  
* 

-4 ''l~?,..is. a l s o  used t o  deno_te percentaces which a r e  g r e a t e r  than  zero  but l e s s  than  1. 



t h e  f i n a l  c a l l .  However, eve.n between t h e  s i x t h  and f i n a l  c a l l ,  Blacks, 

t h e  unemployed and r e t i r e d ,  t h e  over 65 age group, b l u e  c o l l a r  respon- 

d e n t s ,  and Jewish respondents  s t i l l  show a n  apprec i ab le  percentage of 

e r r o r .  Th i s  sugges t s  t h a t  more of t h e s e  respondents  were picked hp 

on l a t e r  c a l l s .  

As t o  be expected, a sample c o n s i s t i n g  only  of persons who had 

responded a f t e r  one c a l l  would be  markedly d i f f e r e n t  from t h e  sample of 

respondents  a f t e r  10f c a l l s  on almost a l l  of t h e  c h a r a c t e r i s t i c s  s e l e c t e d .  

I n  most cases  a t  l e a s t  t h r e e  t o  s i x  c a l l s  were r equ i r ed  be fo re  a sample 

d i s t r i b u t i o n  approximating t h e  f i n a l  sample i s  achieved.  Even a f t e r  s i x  

c a l l s  t h e r e  a r e  s l i g h t  d i sc repanc ie s  i n  d i s t r i b u t i o n s  which might cause  

problems of b i a s  i n  t h e  i n t e r p r e t a t i o n  of s u b s t a n t i v e  i s s u e s  which a r e  

very  s e n s i t i v e  t o  d i s t r i b u t i o n a l  changes i n  respondent and demographic 

c h a r a c t e r i s t i c s .  The f i n a l  p a r t  of t h i s  a n a l y s i s  w i l l  i n v e s t i g a t e  t h e  

e f f e c t s  of te rmina l ,  d i s t r i b u t i o n a l  nonresponse b i a s  on t h r e e  s u b s t a n t i v e  

f ssuea taken from t h e  survey ques t ionna i r e .  

I n t e r p r e t a t i o n s  and Conclusions 

The p r i n c i p a l  o b j e c t i v e  of t h i s  p a r t  of t h e  a n a l y s i s  of nonres- 

ponse was t o  provide  some q u a n t i t a t i v e  e s t ima te  of nonresponse b i a s  i n  t h e  

d i s t r i b u t i o n  of respondent-demographic c h a r a c t e r i s t i c s  a s  evidenced i n  

va r ious  waves of i n t e r v i e w  completions.  For t h e s e  purposes,  a more 

c a r e f u l  s c r u t i n y  of t h e  n a t u r e  of nonresponse i t s e l f  was not  needed. 

Nonresponse was thought of only i n  terms of  i t s  e f f e c t s  on r a t e s  of response. 

However, many p a s t  s t u d i z s  of nonresponse have been done i n  o rde r  t h a t  

r e sea rche r s  can a f t e rwards  sugges t  remedies f o r  h igh  r a t e s  of nonresponse 

i n  f u t u r e  surveys.  For t h e s e  a n a l y s t s ,  t h e  exac t  na tu re  of  nonresponse 

i t s e l f  i s  of v i t a l  i n t e r e s t .  For example, some evidence i n d i c a t e s  t h a t  



d i f f e r e n t  popula t ion  groups have d i f f e r e n t  p a t t e r n s  of r e f u s a l s ,  not-at-  

homes and o t h e r  k inds  of nonresponse. A t  c e r t a i n  p o i n t s  i n  t h e  c a l l b a c k  

procedure t h e  nonresponse r a t e  f o r  low income groups could be due t o  a 

h igher  r a t e  of r e f u s a l s ,  however, f o r  h igher  income groups i t  could be  

due t o  h ighe r  r a t e s  of not-at-homes. Persuas ion  a t t empt s  would thus  be 

more u s e f u l  f o r  t h e  former than t h e  l a t t e r  group, wh i l e  only more c a l l -  

backs and ca l lbacks  a t  prime times would lower the  h igh  income group ' s  

nonresponse r a t e .  Such p a t t e r n s  of nonresponse deserve  much more s tudy  

and i n v e s t i g a t i o n .  

Dunkelberg and Day (1973) a l s o  observed t h a t  many of t h e  respondent 

c l i a r a c t e r i s t i c s  commonly used i n  s t u d i e s  of nonresponse a r e  i n t e r r e l a t e d .  

For example, i t  is  obvious t h a t  a p a r t  of t h e  reason f o r  a h igh  r a t e  of 

female response i n  t h i s  survey and many o t h e r s  i s  due t o  t h e  f a c t  t h a t  

many of  them a r e  housewives and hence a r e  more l i k e l y  t o  be  found a t  

home than  working males,  e s p e c i a l l y  on t h e  f i r s t  few c a l l s .  Retirement 

and o ld  age  a r e  i n t e r r e l a t e d .  I n  a d d i t i o n ,  both t h e  r e t i r e d  and aged, 

l i k e  housewives, a r e  more l i k e l y  t o  be  a t  home than  many o t h e r  age  and 

employment groups. By us ing  a search  a lgor i thm designed t o  t e s t  f o r  

i n t e r a c t i o n  among v a r i a b l e s ,  Dunkelberg and Day (1973) found' t h a t  c i t y  

s i z e  of r e s idence  was t h e  v a r i a b l e  t h a t  explained most o f  t h e  v a r i a t i o n  

i n  t he  nonresponse p a t t e r n s  i n  t h e i r  s tudy .  Cen t r a l  c i t y  r e s i d e n t s  i n  

l a r g e  urban a r e a s  r equ i r ed  more ca l lbacks  than  r u r a l  r e s i d e n t s  o r  r e s i -  

den t s  of smal l  towns. No r u r a l  a r e a s  o r  non-urban smal l  c i t i e s  were 

included i n  t h e  D e t r o i t  Area Study; however, Table 2 shows t h a t  D e t r o i t  

r e s i d e n t s  had a response r a t e  t h a t  was not  very d i f f e r e n t  from t h a t  of 

t h e  suburban, county a r e a s .  I n  f a c t ,  two suburban coun t i e s  i n  t h e  sur-  

vey had a lower r a t e  of response a f t e r  t h e  f i r s t  two c a l l s  than  d i d  



D e t r o i t .  This  may have been due t o  a h ighe r  r a t e  of not-at-homes i n  

t h e s e  a r e a s .  

Seve ra l  f i n d i n g s  l i s t e d  i n  Tables  2 and 3 support  t h e  f i nd ings  

of some previous  s t u d i e s ,  whi le  they  f a i l  t o  suppor t  o t h e r s .  Unlike t h e  

DoArenwend and Dohrenwend (1968) s tudy ,  Jewish and Black respondents  

were found t o  have h igh  r a t e s  of nonresponse on the  f i r s t  few c a l l s .  

It took more c a l l s ,  on t h e  average,  t o . i n t e r v i e w  Jewish and Black re-  

spondents than  i t  d i d  f o r  wh i t e  respondents .  However, t h e  Dohrenwends' 

study. was of  r e f u s a l s  ( t e rmina l  nonrespondents).  . I t  could be t h a t  t h e  

te rmina l  nonresponse r a t e  f o r  t h e s e  groups i s  indeed. lower i n  t h e L D e t r o i t  

Area Study than t h e . r a t e s  of v?iite e t h n i c s ,  such a s  t h e  I r i s h  i n  t h e  

. .  , Dokenwend study.  The a n a l y s i s  o f , t e r m i n a l  nonresponse i n  t h e  second 

, p a r t  o f  t h i s  ,paper ,  sugges ts  t h a t  t h i s  may be  t r u e  f o r  Blacks. , 

Unlike t h e  Robins (1963). s tudy ,  l e s s  educated respondents  were 

not  found t o  have h igher  r a t e s  of nonresponse , than  moreoeducated re- 

spondents. I n  f a c t ,  t h e  o p p o ~ i t e  appears  t o  be  t h e  case .  But t h e  f ind-  

. fqgs do support  h i s  f i n d i n g s  c o n c e r n i n g . w h i t e . c o l l a r  workers.  .The f ind-  

. . ings a l s o  + u p p o r t ,  somewhat, Mayer.,and . P r a t t l s  .(1966-67):study which found 

comparat ively h ighe r  r a t e s  of.nonresp,onse f o r  males, middle-aged re-  

> spondents and! nonwhites .. However, i n -  b o t h ,  t hese  s t u d i e s ,  t h e  r e sea rche r s  . , 

were concerned p r i n c i p a l l y  wi th  te rmina l  nonrespondents. Therefore,  t h e  

r e s u l t s  a r e - n o t  completely comparable t o  t h e  p re sen t  f i n d i n g s .  

The f i n d i n g s  r e p o r t e d . i n  Table 2 and Table 3 i n d i c a t e  a g r e a t  

amount of d i s t r i b u t i o n a l  b i a s  f o r  var ious . respondent  c h a r a c t e r i s t i c s  

throughout t h e  s e r i e s  of ca l lbacks .  Many of t h e  c h a r a c t e r i s t i c s . s h o w  

. s u b s t a n t i a l  b i a s  even a f t e r . . t h r e e  o r  more ,ca l l s . .  This  b i a s  is  slowly 

e l imina ted  wi th  the  number of  , c a l l s  made, b u t  t h e  f i n a l  cumulative 



r e s u l t s  of  t h e  10+ c a l l s  can i n  no way be thought of  a s  completely un- 

b i a sed ,  The l a r g e r  sample s i z e  a f t e r  many c a l l s  decreases  t h e  p r o b a b i l i t y  

of  b i a s ,  wh i l e  a t  t h e  same t h e  makfng smal l  d i f f e r e n c e s  appear  s i g n i f i -  

c a n t  a s  Mayer and P r a t t  (1966-67) a r e  quoted a s  observing e a r l i e r .  

However, almost every survey i s  faced w i t h  t h e  problem of t e rmina l  non- 

response ( p r i n c i p a l l y  r e f u s a l s ) .  The b i a s  which r e s u l t s  from t h i s  hard  

, co re  of nonresponse cannot b e  c a l c u l a t e d  i n  a  wave a n a l y s i s ,  a s  can b e  , 

done f o r  i n t e r i m  nonresponse. Almost nothing i s  usua l ly  known about  

te rmina l  nonrespondents i n  a r ea  p r o 6 a b i l i t y  samples, not  even t h e i r  exac t  

demograpllic c f i a r a c t e r i s t i c s .  Trends i n  t h e  p a t t e r n s  of nonresponse may 

glve some i n d i c a t i o n s  of t h e  c h a r a c t e r i s t i c s  of missing respondents .  

However, t h e r e  i s  no evidence of c o n s i s t e n t ,  o v e r a l l  t r e n d s  i n  t h e  d i s t r i -  
I - 

bu t ions  of demographic o r  respondent t r a i t s  i n  Table 2 o r  Table 3 which 

could be  u s e f u l  i n  drawing conclusions about t h e  c h a r a c t e r i s t i c s  of t h e  

177 r e f u g a l s  found i n  t h e  1973 D e t r o i t  Area Study. 

F i n a l l y ,  i t  i s  obvious t h a t  wave a n a l y s i s  does noth ing  i n  terms 

of e s t ima t ing  t h e  impact of d i s t r i b u t i o n a l  b i a s  of respondent cha rac t e r -  

i s t i c s  on the  s u b s t a n t i v e  i s s u e s  which almost every survey con ta ins .  For 

example, w b t  i s  t h e  e f f e c t  of such b i a s  i n  t h e  income v a r i a b l e  on 

s u b s t a n t i v e  i s s u e s  i n  which income i s  used a s  a n  explana tory  v a r i a b l e ?  

How would t h e  r e s u l t s  of such  i s s u e s  be changes? These ques t ions  a r e  

e s p e c i a l l y  c r u c i a l  s i n c e  most surveys i n  s o c i o l o g i c a l  r e s e a r c h  a r e  used 

a s  ins t ruments  t o  t e s t  hypotheses and t h e o r i e s  which o f t e n  r e q u i r e  e labor-  

a t e  s t a t i s t i c a l  manipulat ions.  How do2s d i s t r i b u t i o n a l  b i a s  of respondent  

t r a i t s  a f f e c t  t h e  r e s u l t s  of such s t a t i s t i c a l  procedures  a s  c o r r e l a t i o n ,  

r eg re s s ion ,  chi-square o r  o t h e r  t e s t s  of s i g n i f i c a n c e  used i n  soc io log i -  

c a l  r e sea rch?  It i s  t h i s  ques t ion  t h a t  i s  i n v e s t i g a t e d  i n  t h e  next  p a r t  

of t h i s  a n a l y s i s  of nonresponse. 



P a r t  2: Es t imat ion  of Terminal Nonresponse Bias 

The 1973 D e t r o i t  Area Study in t e rv i ew cover s h e e t s  included space  

f o r  information about persons who r e fused  t o  be  in te rv iewed.  Along w i t h  

d e s c r i p t i o n s  of t h e  dwell ing u n i t  w i t h i n  which t h e  r e f u s a l  occurred,  t h e  

age  and sex  of t h e  r e f u s i n g  person were a l s o  obta ined .  The respondent 

s e l e c t i o n  procedure used f o r  t h i s  survey  n e c e s s i t a t e d  a l i s t i n g  of house- 

hold a d u l t  members p r i o r  t o  des igna t ing  a respondent .  This  information 

was o f t e n  obta ined  b e f o r e  t h e  des igna ted  respondent had an  oppor tuni ty  t o  

r e fuse .  Most of t h e  age d a t a  was obta ined  from t h e s e  l i s t i n g s .  Some of 
I . .. 

t h e  age da t a  was es t imated  by t h e  in t e rv i ewer  when i t  was p o s s i b l e  t o  

s e e  and t a l k  t o  t h e  respondent b u t  when he /she  d i d  no t  wish t o  d ivu lge  

h i s / h e r  age. The s e x  d a t a  was obta ined  from d i r e c t  i n t e rv i ewer  observa- 
L. 8 . 

t i o n s  o r  from informat ion  given by another  person i n  t h e  household. 

Of.177 t e rmina l  r e f u s a l s ,  bo th  age  and sex  d a t a  a r e  a v a i l a b l e  f o r  

140 of them. Using t h i s  d a t a ,  t h e  r a c i a l  composition of t h e  blocks on 

which t h e  r e f u s a l  occurred (from 1970 census d a t a ) ,  and income d a t a  

from t h e  survey i t s e l f  a p r o f i l e  of non-respondents having f o u r  respon- 

dent-demographic c h a r a c t e r i s t i c s  was developed. These f o u r  c h a r a c t e r i s t i c s  

a r e  sex ,  age,  r a c e  and family income. The process  used t o  develop t h i s  

completed p r o f i l e  involved a s e r i e s  of  imputat ions which a r e  descr ibed  

below. 

Race Imputat ion Procedure 

For each of  t h e  140 r e f u s a l s ,  t h e  r a c i a l  composition of t h e  block 

where they  r e s i d e d  was obta ined  from 1970 b lock  census d a t a  f o r  t h e  D e t r o i t  

met ropol i tan  a rea .  The. r e f u s a l s  were loca t ed  on 80'  d i f f e r e n t  b locks .  

O f  t h e s e  80 b locks ,  58 b locks  were l i s t e d  a s  having no nonwhite r e s i d e n t s .  

An a d d i t i o n a l  seven blocks had nonwhite popula t ions  which ranged from one 



percent  (12) t o  t h i r t y  (30%). Eleven b locks  had .nonwhite popula t ions  

which ranged from s i x t y  n ine  percent  (69%) t o  one hundred percent  (100%). 

The r e f u s a l s  l oca t ed  on t h e  58 blocks con ta in ing  no nonwhites and those  

loca t ed  on t h e  seven blocks wi th  minimal nonwhite popula t ions  were 

g iven  t h e  imputed r a c i a l  c h a r a c t e r i s t i c  "white". The r e f u s a l s  l i v i n g  

on t h e  e leven  b locks  w i t h  h i g h  percentages  of nonwhites (69% t o  100%) 

were l a b e l l e d  "non-white". Thus, us ing  t h i s  procedure 65 of t h e  b locks  

a r e  considered t o  c o n t a i n  whi te  r e f u s a l s  and 11 a r e  considered t o  con- 

t a i n  non-whi t e s  . 
blocks  had almost equal  percentages of w h i t e  

and non-white popula t ions  (49%, 55%, 60% non-white). The p r o b a b i l i t y  

of s e l e c t i n g  a respondent of e i t h e r  r a c i a l  ca tegory  was, t h e r e f o r e ,  about 

-fMI 
equal .  For t hese  w e  blocks,  a d d i t i o n a l  s e t s  of d a t a  from t h e  census 

were used--the percentage  of owner and r e n t e r  occupied households w i t h  

b l acks  a s  heads, and t h e  number of each such  u n i t s  on each b lock .  The 

use  of t h e s e  measures r e s u l t e d  i n  r e f u s a l s  l i v i n g  on t k r e e  of t h e  f o u r  re- 

maining blocks be ing  given t h e  "non-white" l a b e l  and o m  t h e  "white" 

l a b e l . *  The f i n a l  r e s u l t s  of t h i s  procedure was a r e f u s a l  sample of 

1 5  Blacks and 125 whi tes .  

Income Imputation Procedures 

The income d a t a  f o r  each r e f u s a l  was imputed from t h e  incomes of 

respondents  on t h e i r  r e s p e c t i v e  blocks.  When two o r  more respondents  

could b e  found on t h e  b lock  on which a r e f u s a l  was given an imputed in -  

come equal  t o  t h e  mean b lock  income of t h e  respondents .  This  procedure 

was followed f o r  122 of t h e  140 r e f u s a l s .  

* 
The two a d d i t i o n a l  census d e s c r i p t i o n s  were a l s o  used t o  check 

on t h e  accuracy of t h e  r a c i a l  des igna t ions  f o r  t h e  76 o t h e r  b locks .  



The remaining '18 r e f u s a l s  were wh i t e  females aged 65 o r  more. 

Af t e r  a  r o u t i n e  check of t h e  mean income of a l l  r a c i a l  and age  group- 

i n g s ,  i t  was found t h a t  t h e  imputed incomes f o r  t h e  r e f u s a l s  and those 

f o r  t h e  a c t u a l  respondents  were reasonably comparable f o r  a l l  r a c i a l  

and age groups except  f o r  o l d e r ,  wh i t e  females .  The i r s  was g r e a t l y  

over-estimated. S ince  t h e r e  is evidence from bo th  the  responding sample 

and from p a s t  s o c i o l o g i c a l  s t u d i e s  t h a t  o l d e r  people,  e s p e c i a l l y  o lde r  

women, tend t o  have r e l a t i v e l y  low incomes, a n  adjustment  was made f o r  

t hese  9 aged, women r e f u s a l s .  They were g iven  t h e  mean income of a l l  

wh i t e  f ema les , ' 65  y e a r s  o l d  o r  more i n  t h e  responding sample i n s t e a d  

* 
of t h e i r  mean b lock  incomes. 

Table 4 shows t h e  d i f f e r e n c e s  between t h e  140 r e f u s a l s  and the  

576 respondents  on t h e  f o u r  c h a r a c t e r i s t i c s  selected--age, sex ,  r ace  and 

fami ly  income, p lus  an a d d i t i o n a l  v a r i a b l e  "Type of Housing Unit", i s  

not  a s u b s t a n t i a l  d i f f e r e n c e  between t h e  sex  d i s t r i b u t i o n s  i n  e i t h e r  

group, a l though s l i g h t l y  more men tend t o  r e f u s e  than  women. However, 

t h e r e  a r e  more m0ddle-aged and o l d e r  persons and l e s s  non-whites among 

t h e  r e f u s a l s  than  among t h e  respondents .  The mean income imputed f o r  

t h e  r e f u s a l s  i s  a l s o  somewhat lower f o r  t h e  r e f u s a l s  than  f o r  t h e  re-  

spondents .  cons ider ing  t h e  t rend  toward a  d e c r e a s i n g  percentage  of 

"Single  Family Unit" respondents  noted i n  Tables  2 and 3 ,  a  s u r p r i s i n g l y  

l a r g e  number of r e f u s a l s  a r e  from t h i s  ca tegory  of housing. I n  an e f f o r t  

t o  i n v e s t i g a t e  how t h i s  d i s t r i b u t i o n a l  b i a s  i n  respondent c h a r a c t e r i s t i c s  

may a f f e c t  a r e a s  of s u b s t a n t i v e  i n t e r e s t  i n  t h e  survey i t s e l f ,  t he  follow- 

i n g  t e s t  f o r  s u b s t a n t i v e  b i a s  was used. 

* 
The imputed mean income f o r  t h e s e  r e f u s a l s  u s ing  t h e  mean b lock  

income was approximately $11,000. Using mean income f o r  t h e i r  age group 
i t  was lowered t o  $6,000. 
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Three op in ion -a t t i t ude  ques t ions  f rom- the  survey w.ere s e l e c t e d .  

They were . se lec ted .because  t h e y - a r e  o f t e n  found i n  t h e   sociological^ 

l i t e r a t u r e .  (See Appendix 1 f o r  t hese  i t e m s . a s  they appear i n  t h e  sur-  

vey.) .'One ques t ion  asked t h e  respondents  about  t h e - s t r e n g t h  of t h e i r  

p o l i t i c a l -  p a r t y  a f f i l i a t i o n  ( P o l i t i c a l  P a r t y ) ;  one sought t o  have t h e .  

respondents  des igna te  t h e i r  s o c i a l  c l a s s  s t a t u s  (Subjec t ive  C las s ) ;  and 

t h e  o t h e r  was designed t o  t ap  t h e  respondent ' s  a t t i t u d e s  regard ing  t h e  

pace of government e f f o r t s  t o , e l i m i n a t e  r a c i a l  d i sc r imina t ion  i n  employ- 

ment (Race 'Discr imina t ion) .  ' # .  . - . 

. . Using t h e  responses from t h e s e  t h r e e  survey i tems  a s  .dependent 

' v a r i a b l e s ,  (Yi) and s e x  '(XI) , r ace  (X2) , age  (X3) and .family income (X4) 

a s  independent v a r i a b l e s ,  a  r eg re s s ion  a n a l y s i s  was performed f o r  t h e  

544 respondents  i n  t h e  sample. -. , 

From t h e . r e s u l t s  of t h e  r eg re s s ion  f o r  each of t h e  t h r e e  dependent v a r i a b l e s ,  

t h e  e s t ima ted  s l o p e s  were obta ined  (See Table 5).. These co-e£-f icients  

a r e . t h e n  used t o  est ima, te  a  va lue  f o r  t h e  r e f u s a l s  on t h e  t h r e e  dependent 

v a r i a b l e s  i n  t h e  fo l lowing  manner: 

bo, bl, b2, b3, b  equal  i n t e r c e p t  and c o e f f i c i e n t s  trom (1) and where 4 

X i s  t h e  sex  of r e f u s a l ,  X is  t h e  r ace ,  X i s  age, and X is  t h e  re- 5 6 7 8 

f u s a l ' s  family income. The es t imated  means of bo th  t h e  respondent and 
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Table 5 

, , 

, . Result  of Least Squares Linear Regression f o r  Respondents 

P o l i t i c a l  Par ty  Subject. C l a s s  Race ~ iscrh .  

b2 (race) 1.0745 -. 344210 .77371 

b3 (age) -. 007438 .001303 -.011078 

b4 (family incame) , -.072383 -033435 -. 002131 

Signif icant  var iables  Race .OOOO 
Incane -0037 

Race .OOOO 
In- .OOOO 

Race . 0000 
Me .0'001 

Standard Ekror of Estimate 1.8870 .55721 .95177 



r e f u s a l  samples a r e  then computed, and a  d i f f e r e n c e  of means t e s t  is  used 

t o  t e s t  f o r  s i g n i f i c a n t  d i f f e r e n c e s  9n t h e  es t imated  means of t h e  two 

samples f o r  t h e  t h r e e  dependent a t t i t u d e  v a r i a b l e s .  

Findings 

Tes t  s t a t i s t i c s  i n d i c a t e  s i g n i f i c a n t  d i f f e r e n c e s  i n  t h e  var iances  

. - of  t h e  dependent v a r i a b l e  va lues  f o r  respondents  and r e f u s a l s .  (See Table 

6) Th i s  i s  t r u e  f o r  a l l  t h r e e  dependent v a r i a b l e s .  I n  a d d i t i o n ,  t h e  

means of t h e  two samples on t h e  r a c e  d i s c r i m i n a t i o n  i t em are s i g n i f i c a n t l y  

d i f f e r e n t  a t  t he  .OO l e v e l .  These d i f f e r e n c e s  r e f l e c t  t h e  b i a s  due t o  

a  r e l a t i v e l y  h igh  r a t e  of r e f u s a l s  i n  t h e  D e t r o i t  Area Study. This  b i a s  

becomes more ev ident  i f  one looks a t  t h e  d i f f e r e n c e  i n  t h e  means f o r  

t h e  respondents  a lone .and  f o r  t h e  respondents  p l u s  t h e  r e f u s a l s :  

Respondents Respondents + Refusa ls  Di f fe rence  

N = 509 N = 649 - 
Y P o l i t i c a l  Pa r ty  6.0751 6.0734 -. 0017 - 
Y Subjectkve Class  ' 2.1985 2.1924 -.0061 - 
Y Race Discr imina t ion  4.0124 3.9776 - ,0348 

These f i n d i n g s . s u g g e s t  t h a t  d i s t r i b u t i o n d b i a s  of respondent \ 

; 
c h a r a c t e r i s t i c s  caused by te rmina l  nonresponse may have d i f f e r e n t i a l  e f f e c t s  

on t h e  s u b s t a n t i v e  i s s u e s  w i t h i n  t h e  survey i t s e l f ,  though t h e  d i f f e r e n c e s  

(b ias )  seems s l i g h t .  Some a r e a s  o r  t o p i c s  of i n t e r e s t  may be  a f f e c t e d  

more than  o the r s :  t h e  e f f e c t  of r e f u s a l s  on the  r a c e  d i s c r i m i n a t i o n  

i t e m  i s  a n  o rde r  of magnitude g r e a t e r  than  i t s  in f luence  on t h e  o t h e r  

i t ems .  D i s t r i b u t i o n a l  and concomitant s u b s t a n t i v e  b i a s  can thus  be  seen  

a s  having varying e f f e c t s  on t h e  accuracy of  p r o b a b i l i t y  s ta tements  de- 

pending on t h e  v a r i a b l e s  used i n  c a l c u l a t i n g  these  s t a t emen t s .  While 

t h e r e  a r e  d i f f e r e n c e s  between t h e  sample means of r e f u s a l s  f o r  a l l  t h r e e  



Table 6 

Results of Imputation Procedure 

Variable 

P o l i t i c a l  Party 

Respondents 
+50 9 * 

Refusals 
N=140 

T 
Tes t  Significance 

Ievel 

Y' = 6.0751 

V a r .  = -35634 

? = 6.0670 T = -15051 .8804 

Var .  = ,19306' F = 1.8458 . 0000 

Subjective Class ? = 2.1985 

Var.  = .04605 

f !? = 2.1702 T = 1.4555 -1460 

Var. = -02522 F = 1.8259 . 0000 

Race Discrimination Y' = 4,0124 

Var. = .13318 

* The discrepency of 9 or 10 additional respoadents i n  the imputation procedure is due 
to t h e  f a c t  that fewer variables are used in this process w i t h  a r e su l t i ng  increase 
in  the number of va l id  cases. 



v a r i a b l e s  cons idered ,  on ly  one of t h e s e  has  means t h a t  a r e  s i g n i f i c a n t l y  

d i f fe ren t - - race  d i sc r imina t ion .  One must now loox a t  t h e  d i f f e r e n c e s  

i n  t h e  d i s t r i b u t i o n s  of respondent c h a r a c t e r i s t i c s  from Table 4 t o  s e e  

i f  they a r e  s u f f i c i e n t  t o  exp la in  t h e  s u b s t a n t i v e  b i a s  one observes i n  

Table 5. 

The l i n e a r  r e g r e s s i o n  of t h e  r a c e  d i sc r imina t ion  v a r i a b l e  f o r  

t h e 3 f f l a l i d  ca ses )  respondents  r e v e a l s  t h a t  of t h e  fou r  explana- 

t o r y  v a r i a b l e s  used i n  t h e  a n a l y s i s ,  r a c e  and age a r e  t h e  most s i g n i f i c a n t :  

Race 

P a r t i a l  

-29380 

Sign i f i cance  

.oooo 

Non-white and younger respondents  would tend t o  r a i s e  t h e  mean va lue  of 

t h e  v a r i a b l e .  The sample of r e f u s a l s  is  "older" than  t h e  sample of re-  

spondents.  I t i s  a l s o  "whiter". Therefore,  t h e  d e c l i n e  i n  t h e  mean 

s c o r e  is  p r e d i c t a b l e  given t h e  c h a r a c t e r i s t i c s  of t h e  persons i n  t he  , 

r e f u s i n g  sample. The, "older" and "whiter" sample'has a  mean s c o r e  on 

the  v a r i a b l e  which i n d i c a t e s  t h a t  more people a r e  s a t i s f i e d  w i t h  t h e  

p re sen t  r a t e  of speed of government a t t empt s  t o  e l i m i n a t e  r a c i a l  d i s -  

* 
c r imina t ion  i n  employment. (Note: See Appendix 1 f o r  a  d e s c r i p t i o n  

of t h e  r a c e  v a r i a b l e  and o t h e r  v a r i a b l e s  used i n  t h e  a n a l y s i s . )  

* 
Because of t h e  f a c t  t h a t  t h e r e  were 37 r e f u s a l s  w i th  missing 

d a t a  t h a t  were no t  used i n  t h e  nonresponse a n a l y s i s ,  a  f i n a l  check of 
t h e  r a c i a l  c h a r a c t e r i s t i c s  of t hese  r e f u s a l s  was made. Using t h e  r a c e  
imputat ion procedure o u t l i n e d  a b o ~ e ,  30 of t hese  would have been l a b e l l e d  
"white" and 7  "black". I f  t hese  37 a r e  then  added t o  t h e  140 r e f u s a l s  
w i t h  no missing d a t a ,  t he  percentage of b l acks  i n  t h e  sample of r e f u s a l s  
would i n c r e a s e  from 10.7 t o  14.1. This  sma l l  i n c r e a s e  would not  have 
s e r i o u s l y  a f f e c t e d  t h e  r e s u l t s  ob ta ined  i n  t h i s  a n a l y s i s .  



The s l i g h t  d e c l i n e  i n  t h e  mean f o r  t h e  s u b j e c t i v e  class v a r i a b l e  

can probably be  expla ined  by t h e  lower mean income of t h e  sample of  re- 

f u s a l s .  A s i m i l a r  d e c l i n e  i n  t h e  p o l i t i c a l  p a r t y  v a r f a b l e  i s  due t o  

t h e  lower income and perhaps a l s o  t o  t h e  o l d e r  age of t h e  sample of re -  

f u s a l s ,  (See Appendix 2 f o r  da t a  on which t h e s e  explana t ions  a r e  based.)  

The d i f f e r e n c e s  between t h e  two sample va r i ances  f o r  t h e  t h r e e  
9 

v a r i a b l e s  i s  understandable cons ider ing  t h e  f a c t  t h a t  aggrega te  d a t a  

was used f o r  t he  imputa t ion  of t h e  r e f u s a l  c h a r a c t e r i s t i c s .  These 

d i f f e r e n c e s  may a l s o  i n d i c a t e  t h a t  t h e r e  a r e  s u b s t a n t i a l  d i f f e r e n c e s  

between t h e  two samples t h a t  a r e  not  r e f l e c t e d  i n  s i g n i f i c a n t l y  d i f -  

f e r e n t  means, except  f a r  race d i sc r imina t ion .  The d i f f e r e n c e s  between 

t h e  two sample va r i ances  for Race Diecr imina t ien  i e  expected given t h e  

f ac t  tha t  t h e  means a r e  d i f f e r e n t '  Since a~alyele of va r i ance  t e e t s  

a t e  easfly in f luenced  by one o r  two extremely deviant values, t h e  d i f -  

fe rences  f o r  t h e  o t h e r  two dependent v a r i a b l e s  a r e  a l s o  unders tandable ,  

For example, t h e  sample of r e f u s a l s  con ta ins  s i x  persons aged 18 t o  24 

whose p red ic t ed  va lues  on most of t h e  v a r i a b l e s  could d i s t u r b  t h e  v a r i a n c e s  

of a sample of much o l d e r  r e f u s a l s .  Therefore,  t h e  d i f f e r e n c e  of means 

t e s t  is probably a much b e t t e r  i n d i c a t o r  of t h e  d i f f e r e n c e s  between t h e  

two samples,  

Summary and Conclusions 

For s o c i o l o g i s t s  whose main i n t e r e s t  i s  not  sampling theory  b u t  

. subs t an t ive  s o c i o l o g i c a l  theory,  t h e  method of e s t ima t ing  nonresponse 

b i a s  o u t l i n e d  i n  t h i s  paper  may be  of more va lue  than many of t h e  methods 

found i n  t h e  l i t e r a t u r e  on nonresponse. The accumulation of f a c t s  and 

f i g u r e s  about t he  c h a r a c t e r i s t i c s  of nonrespondents such a s  t h e i r  age ,  

sex ,  r a c e  and educat ion,  wh i l e  of much va lue  g ives  s o c i o l o g f s t s  l i t t l e  



in format ion  concerning t h e  impact of s u c h - c h a r a c t e r i s t i c s  on t h e  kind 

of s u b s t a n t i v e  work done by these  r e s e a r c h e r s .  

I.-have at tempted i n  t h i s  paper t o  r e - i n t e r p r e t  nonresponse b i a s  

i n  t he .k inds -o f  terms understood b e s t  by s o c i o l o g i s t s  who a r e  fo reve r  

f n d e b t e d ~ t o  survey , research  a s  a - v a l u a b l e  r e sea rch  t o o l ,  bu t  who have 

n e i t h e r - t h e  d e s i r e  nor  i n c l i n a t i o n  t o  exp lo re  t h e  i n t r i c a c i e s  of sampling 

theory.  Vet ,  a s  s t a t e d -  e a r l i e r  i n  t h i s  paper ,  sampling theory  and i t s  

imp l i ca t ions  f o r . t h e  accuracy and r e l i a b i l i t y  of s o c i o l o g i c a l  r e sea rch  

cannot be ignored by any s o c i a l  s c i e n t i s t .  And t h e  problem of nonre- 

sponse deserves  more than  a  ca sua l  r e f e rence  v i a  a  foo tno te .  Much more 

r e sea rch  should be  done on nonresponse, e s p e c i a l l y  s t u d i e s  which make 

t h e  concept of nonresponse b i a s  more understandable t o  t h e  s o c i a l  s c i e n t i s t s  

who f r e q u e n t l y  u se  survey  research .  The procedure o u t l i n e d  i n  t h i s  paper 

must be  dup l i ca t ed  t o  s e e  i f  t h e  f i n d i n g s  a r e  merely a  f l u k e  due t o  a  

f a u l t y  imputat ion procedure o r  whether t h i s  i s  a  r e l i a b l e  way of e s t ima t ing  

nonresponse b i a s .  

No doubt any r e sea rche r  who works wi th  t h e  problem of r a c e  d i s -  

c r imina t ion  would c o n t r o l  f o r  r a c e  i n  any i n t e r p r e t a t i o n s  t h a t  were made 

about t h e  p u b l i c ' s  op in ion  on t h i s  i s s u e .  However, t h e  f a c t  t h a t  t he  

d i f f e r e n c e  i n  t h e  sample means was a l s o  caused by t h e  age of t h e  non- 

respondents  sugges t s  t h a t  on such an  i s s u e  age must a l s o  be considered.  

For p o l f t f c a l  s c i e n t i s t s  and p o l l s t e r s  who f r e q u e n t l y  a r e  concerned wi th  

t h e  percentages  of persons having a  given opin ion  on an  i s s u e  such a s  

r a c e  d i sc r imina t ion ,  nonresponse b i a s  may g r e a t l y  a f f e c t  t h e  r e l i a b i l i t y  

of t h e i r  i n t e r p r e t a t i o n s .  It may be t h a t  surveys  a r e  s y s t e m a t i c a l l y  

missing a  more middle aged and o l d e r  segment of t h e  popula t ion  whose 

opin ions  on such i s s u e s  a s  r ace  and o t h e r s  a r e  d i f f e r e n t  from those  of 



younger persons who are inclined to accept interviews. These nonrespondents 

could also be vastly different from the sample of older persons who be- 

come respondents. These questions deserve a great deal of investigation. 

One practical step for future researchers would be to increase persuasion 

efforts for middle aged respondents, as well as to consider the use of 

such techniques as subsampling and oversampling this group when possible. 
. I  

All such efforts will help one to understand and control the-kind of 

substantive bias which, though slight, is evident in this analysis of 

nonresponse. 
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Appendix 1 

Variables used in the Regression Analysis 

Poli t ical  Party ( s ~ m g t h  .of aff i l ia t ion)  
. This item fo l lms  a question which'obtains the respondent's party affi l iat ion.  

Do you oonsider yourself a strony Republican or  a not very strong &publican? 

Do you consider yourself a strong -rat o r  a not very strong Democrat? 

Do you generally lean mre toward the Republican or Darmcratic Party? (asked of Independents) 

1. Strong Republican 
2. Not strong (Republican) . 
3 . .  Iean Republican 
4. Neither party 
5. Lean -rat 
6.. Not strong (Demxrat) 
7. Strong Democrat 

Subjective C l a s s  

r 

If you were asked to uee one of these four names for your social clees, which cJpuld ybu 
say you belong in: 

1. Wrking C l a s s  
2.. Middle Class 
3. lowex C l a s s  
4. Upper Class 

Recoded as: 

1. Llxrer Class 
2. Working Class 
3.  bLiddle Class 
4. Upper Class 

Race D i s c r ~ C i o n  

Do you feel  tha t  the government is moving much too fas t ,  too fas t ,  much too slow, too slow, 
o r  just about r ight  in its efforts  to eliminate racia l  discrimination i n  employment? 

1. I~hch tm f a s t  
2. Too f a s t  
3. Jhst about r igh t  
4. ~bo'slow 
5. Much too slow 

Respondent ' s '.Age 

&spndent8s exact age in  years was used., These ranged f r m  18 Uower l imit  set in s W y )  to 
84. amng the f ina l  respondents. 



(Appendix 1 continued) . 

Respoiadent' s Sex (Dunmy Variable) 

' 1. Males 
2. Females 

Respodent ' s Race (Dunrary ' V a r i a b l e )  

1. w h i t e s  
2. Nonwhites (included only four persons who are not black) 

Respordent's Family .Incorns 

A categ-~rical variable coded a s  follows: 



Partials fran'the Regression of Respondents 

Political Party 
Partial Standard Error T-Statistic . Significance 

Sex -xmE- -17390 .93021 .3527 
Race -21023 .22483 4.7793 0000 
Age -. 06031 -00539 -1.3428 .I800 
E'aly Incane -. 13022 -02479 -2.9192 -0037 

Subjective Class 

Sex 
Race 
we 
Family Income 

Race Discrimination 

Sex 
Race 
Age 
Family Incarne 



Because of the f a c t  that the incmes Cor the r e fusa l s  are the mean block i n m e s  of 
the rcspordents, m y  are no t .  i n  the  same units as those of t h e  r e spoden t s .  (S" 

. '.: A p p e d i x  1). The following is a l i s t i n g  of the exact units i n  which the incorns of  
t h e  re fusa ls  appeared. 

Value - 
3.00 
3.50 
4.33 
5.00 
6.00 
6.60 
6.67 
6.94 
7.00 
7.33 
7.40 
7.50 
8.33 
8.40 
8.67 
8.71 
8.83 
9.00 
9.25 
9.33 
9.50 
9.71 
9.80 

10.00 
10.20 
10.25 
10.40 

.- of  
Persons 

-. . . 

1 
1 
1 
1 
2 
3 
2 

18* 
1 
2 
1 
3 
5 
1 
4 
1 
1 
4 
1 
1 
3 
1 
1 
4 
3 
3 
4 

Value - 
10.50 
10.57 
10.60 
10.67 
10.80 
11.00 
11.20 
11.25 
11.33 
11.40 
11.50 
11.60 
11.67 
11.75 
11.80 I 

12.00 
12.20 
12.50 .. 
13.00 
13.25 
13.33 
13.50 
13.80 
14 .OO 
14.50 
14.85 
15.00 

Number of  
Persons 

5 
3 
3 
1 
1 
1 
2 
2 
1 
4 
1 
1 
2. 
3 
1 
4 
5 
6 
3 
2 
1 
3 
2 
6 
2 
1 
1 

* White females 65 years  or mre 
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