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The papers  by Rossi and  Qui roga  and  associates t 
i l lus t ra te  problems app l ied  s ta t i s t ic ians  of ten  face. 
When sampl ing  f r ames  are  lacking,  problems of 
m e a s u r e m e n t  are  serious,  and  we cannot  supervise  da ta  
col lect ion d i rec t ly ,  " s t andard  s ta t i s t ica l  procedures"  
p rov ide  only l imi ted  guidance .  We should ca lcu la te  
s t anda rd  errors ,  but  rea l ize  tha t  they  won ' t  tell us 
very  much.  We can t ry  to es t imate  other ,  
nonsampl ing ,  componen ts  of e r ror  but  this is d i f f i cu l t .  
In the end, we wil l  p robab ly  rely on a great  deal  of 
subjec t ive  judgement .  To eva lua t e  the u n c e r t a i n t y  of 
est imates ,  we need to i d e n t i f y  key assumptions ,  make  
reasonable  changes  in these assumpt ions ,  and  then see 
how the es t imates  change  as a result .  

Resea rch  on census da ta  (Bai lar ,  1976) shows tha t  
for  m a n y  var iab les ,  e r rors  due to sampl ing  are a small  
par t  of total  error .  Inconsis tencies  of m e a s u r e m e n t  
combine  wi th  i n t e r v i e w e r  e f fec t s  to crea te  subs tan t ia l  
nonsampl ing  er rors  wh ich  domina t e  sampl ing  errors  
even for  small  areas.  Converse  and  Traugo t t  (1987), in 
the i r  rev iew of er rors  in pol i t ica l  pol l ing data ,  show 
tha t  the er rors  of  these polls are  subs tan t i a l ly  grea te r  
than  the sampl ing  er rors  commonly  s ta ted by the 
pollsters.  For  these types of data ,  the sampl ing  errors  
give necessary ,  but  min ima l ,  gu idance  to u n d e r s t a n d i n g  
the u n c e r t a i n t y  wi th  which  the es t imates  must  be 
regarded .  For  s tudies  of the missing, the homeless,  
and  the v ic t im,  sampl ing  er rors  are  even less useful .  
Mean squa red  er rors  r e f l ec t ing  biases and  nonsampl ing  
va r i ances  will  be much  grea te r  than  va r iances  and  
these mean  squa red  er rors  are  d i f f i c u l t  to est imate.  
The i m p o r t a n c e  of the topics, though,  makes  the 
s ta t i s t ic ian  wan t  to do the best job (s)he can. This 
may  lead to es t ima t ing  the l ike ly  d i rec t ion  of bias and  
the a p p r o x i m a t e  m a g n i t u d e  of mean  squared  error.  

What k inds  of rules should we t ry  to apply  to such 
data?  Does the p r e d o m i n a n c e  of nonsampl ing  error ,  
o f ten  ha rd  to measure ,  r ende r  the da ta  useless? When 
do we decide  tha t  the es t imates  are  good enough to 
use? These are  quest ions  wi th  u n c e r t a i n  answers ,  and  
d i f f e r e n t  s ta t i s t ic ians  will  come to d i f f e r e n t  conclusions  
for  the same set of data .  I would  like to suggest 
three  c r i t e r i a  which  might  help to f o r m  conclusions.  

The f i r s t  is tha t  the s ta t i s t ic ian  should p rov ide  as 
much  i n f o r m a t i o n  as possible on the s t ruc tu re  of error.  
If  measu remen t s  are  unce r t a in ,  we need repea t  
measures  on the same event .  I f  we suspect  i n t e rv i ewer  
ef fec ts ,  we need to have  the repea t  measures  taken  by 
d i f f e r e n t  in te rv iewers .  I f  we are unce r t a in  about  the 
sampl ing  f r ame ,  then  we might  wan t  to take  two 
d i f f e r e n t  samples  f r om d i f f e r e n t  sources, perhaps  
merging them wi th  a dua l  systems es t imat ion  s t ra tegy.  

The second is tha t  once we have  eva lua t ed  the 
er ror  f rom in t e rna l  i n f o r m a t i o n ,  we should ask if  our 
results  are  cons is ten t  wi th  ex te rna l  i n fo rma t ion .  I f  the 
social service agencies  of Chicago list 10,000 homeless 
people tha t  they  are  serving,  then  we would  regard  an 
es t imate  of 2,300 as f a r  too low. If  the es t imated  
number  of a t roc i t ies  in Chile  decl ine  du r ing  a per iod of 
known unres t ,  then  we would  conc lude  tha t  our  
in te l l igence  was not good enough.  

1These are the only two papers  I have  rece ived  in 
wr i t t en  form.  

The th i rd  is tha t  we should  state the p rob lem 
c lear ly  and  eva lua t e  the costs of d r a w i n g  e r roneous  
conclusions.  This  will  help us to judge the size of 
to le rable  er ror ,  and  to decide  whe the r  an overes t ima te  
is worse than  an unde res t ima te .  For  example ,  when  
homeless people are  dy ing  on the streets  of Chicago,  it 
is worse to u n d e r e s t i m a t e  the i r  n u m b e r  if  the 
u n d e r e s t i m a t e  will  cause the au thor i t i e s  to reduce  
services for  the homeless.  While none of these c r i t e r i a  
p rov ide  ce r t a in  results ,  they  do help us to decide  
whe the r  our  number s  are  good enough to use, and  this 
is wha t  mat te r s  in today ' s  u n c e r t a i n  world.  

Rossi 's  S tudy of the Homeless  
Rossi has en te red  an emot iona l  deba te  over  the t rue  

number  of homeless  people in the Un i t ed  States. 
Advoca tes  of the homeless  have  es t imated  the i r  
numbers  to be in the mil l ions,  and  charge  tha t  the i r  
increased  number s  demons t r a t e  the i n h u m a n i t y  of 
Pres iden t  Reagan ' s  social  and  economic  policies. The 
U. S. D e p a r t m e n t  of Hous ing  and  U r b a n  Deve lopmen t  
(HUD)  has r e sponded  by commiss ion ing  a s tudy  of the 
homeless. The s tudy  conc luded  tha t  the t rue  n u m b e r  
of homeless  was much  smal ler  than  the advoca tes '  
number ,  and  was p robab ly  be tween  250,000 and  350,000. 
Ne i the r  the advoca te s '  nor  H U D ' s  es t imates  were based 
on ve ry  good da ta  and  ne i the r  group has even a good 
guess of  the t rue  number .  The p rob lem is made  worse 
by the lack of a d e f i n i t i o n  of a homeless person. 

Rossi has t r ied  to deve lop  a method  for  es t imat ing  
the size of  one componen t  of the homeless popu la t ion  
- t h e  l i te ra l  homeless.  For  $250,000 he has p roduced  
an es t imate  wh ich  is p robab ly  too low and  which  has 
only l imi ted  i n f o r m a t i o n  on its e r ror  s t ruc ture .  
Moreover ,  it p rovides  no i n f o r m a t i o n  on the size of 
the tota l  homeless  popu la t ion  tha t  Chicago social 
workers  a t t empt  to serve. 

Rossi 's  me thod  d e m a n d e d  much  of i n t e rv i ewer s '  
abi l i t ies  and  ded ica t ion .  They  were  asked to search a 
sample  of ci ty blocks in the dead  of night ,  t ry ing  all 
doors which  might  not  be locked,  peeking  in all pa rked  
cars, check ing  the possibly homeless s tatus of all 
cus tomers  of a l l -n igh t  diners ,  and  f ind ing ,  waking ,  and 
i n t e rv i ewing  all persons s leeping in publ ic  spaces or 
a b a n d o n e d  bu i ld ings  regardless  of the i r  s tate of hea l th  
or possible inebr ia t ion .  P resumab ly ,  no a t t empt  was 
made  to f i nd  homeless  people r id ing  buses or subways  
th rough  the sample  blocks. It is not c lear  wha t  was 
done about  possibly homeless  people wa lk ing  th rough  
the blocks. There  are  m a n y  reasons to bel ieve  tha t  
in t e rv iewers ,  who usua l ly  worked  wi thou t  supervisors  
present ,  would  u n d e r e s t i m a t e  the n u m b e r  of homeless. 
Among them are: (1) the p rocedure  was lonely,  
dangerous ,  and  t ime-consuming ,  even wi th  the police 
escort,  (2) it is emba r r a s s ing  to quiz  every  pa t ron  of 
an a l l -n igh t  d ine r  of  the i r  possibly homeless status,  (3) 
many  of the homeless  go to grea t  lengths  to disguise 
thei r  s tatus,  even to the point  dressing up and  ly ing to 
in te rv iewers ,  and  (4) many  of the homeless are not 
s t a t ionary ,  p a r t i c u l a r l y  at n ight  when  it is colder.  

With these obvious  problems,  I f i nd  it cur ious  tha t  
Rossi inves ted  so m a n y  resources  in t ak ing  the survey  
twice. Even  the s t a n d a r d  errors  of the f i r s t  survey  
are l ike ly  to be subs tan t i a l  unde re s t ima te s  of the total  
error.  Tak ing  a second survey  reduces  a small  
componen t  of  total  e r ror  only  mode ra t e ly  and  provides  
no i n f o r m a t i o n  r ega rd ing  nonsampl ing  error .  It would 
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be fa r  more  i n f o r m a t i v e  had  the funds  been used to 
es t imate  nonsamp l ing  er rors  in the f i r s t  s tudy.  For  
example ,  i f  two in t e rv i ewer s  went  to the same block 
on the same night ,  d id  they  get the same resul t?  For  
those homeless  people g iv ing the i r  names,  how many  
were known  to social w e l f a r e  agencies? Did the 
presence of the police encourage  in t e rv i ewer s  to f i nd  
more homeless  people? What was the qua l i ty  of da ta  
p rov ided  by the homeless  respondents?  Looking  at it 
ano the r  way,  r a t he r  than  a second ca lcu la t ion  of the 
s t a n d a r d  er ror ,  it would  be more i n f o r m a t i v e  to know 
how m a n y  people the in t e rv i ewer s  encoun te r ed  in the 
f ie ld ,  how m a n y  were  t a lked  to, and  wha t  were  the 
c r i t e r i a  f i r s t  for  dec id ing  who to ta lk  to and  who was 
homeless.  How cons is ten t ly  were these c r i t e r i a  
appl ied?  

Next ,  we need to know how Rossi 's  number s  
compare  to o ther  ava i l ab le  est imates.  If  he bel ieves 
the es t imates  of  15,000 to 25,000 p r e f e r r e d  by 
advoca tes  are  too high,  then  wha t  do be t te r  i n f o r m e d  
local p rov ide r s  of  services  th ink?  If  exper ts  
"guesst imates" d i f f e r  f r om Rossi 's  sample  est imates ,  we 
need to know w h e t h e r  the exper ts  are  s imply  mak ing  
wild guesses, w h e t h e r  the exper ts  have  a d e f i n i t i o n  of 
the homeless  popu la t ion  tha t  d i f f e r s  f rom Rossi 's ,  or 
whe the r  Rossi 's  es t imates  of  the "l i teral  homeless" have  
serious nega t ive  biases. Rossi mere ly  wri tes  he has no 
way of e s t ima t ing  the va l i d i t y  of his responses. 

Th i rd ,  Rossi gives l i t t le  gu idance  about  how his 
numbers  might  be used. Social workers  help m a n y  
more homeless  people than  those found  on the s treet  
at night.  Some are  in hospi ta ls  or prisons; o thers  are  
placed in w e l f a r e  hotels  or special  a p a r t m e n t s  ob ta ined  
for  homeless  people.  Still o thers  may  have  housing for  
par t  of  the month ,  but  go on the streets  when  the i r  
we l f a r e  or social secur i ty  checks run  out. 

To help solve the problems of how to p rov ide  
adequa t e  services  to the homeless,  we need to know 
what  local  agencies  are  doing,  wha t  the i r  costs are,  
and how many  people they  are t ak ing  care  of  who 
would o therwise  be homeless.  This  more comple te  
i n f o r m a t i o n  would  advise  pol icy makers  on the amoun t  
of a d d i t i o n a l  resources  needed  to serve the homeless.  
Strategies  for  p rov id ing  these services are,  of course,  
ano the r  quest ion.  

The Paper  by Qui roga  and  Associates 
Qui roga  and  col leagues wr i te  on a subject  tha t  most 

of us p r e f e r  not to face.  Even one a t roc i ty  is 
ho r r i fy ing ,  and  when  the i r  numbers  are  cumula t ed ,  the 
e f f ec t  is chi l l ing.  When such stat is t ics  are  presented ,  
readers  must  be conv inced  tha t  they  are t rue,  and  
ex tended  de ta i l  increases  the i r  c red ib i l i ty .  

It is i m p o r t a n t  tha t  da ta  be col lected in a way  tha t  
min imizes  doub le -coun t ing .  Secrecy is i m p o r t a n t  to a 
repress ive  gove rnmen t ,  and  readers  will  genera l ly  
rea l ize  tha t  m a n y  murders ,  d i sappearances ,  and  tor tures  
will  not be counted.  With care  taken  to p reven t  
dup l i ca t ion ,  readers  will  know tha t  the counts  are  
underest imates. ,  tha t  the s i tua t ion  is worse than  the 
numbers  ind ica te ,  and  tha t  ac t ion  must  be taken.  This 
is an example  of a case where  the known d i rec t ion  of 
er ror  increases  the e f f ec t iveness  of the est imates.  

I suggest keep ing  at least the fo l lowing  da ta  i tems 
in a compu te r i zed  da ta  base: name of v ic t im,  age, sex, 
descr ip t ion  of phys ica l  f ea tu res ,  home address  (if  
possible), da te  of h u m a n  r ights  v iola t ion,  locat ion of 
v io la t ion ,  n a t u r e  of v io la t ion ,  i den t i ty  of i n f o r m a n t ,  
and  w h e t h e r  or not c o n f i r m i n g  i n f o r m a t i o n  was 
ob ta ined  f rom a separa te  source. Secur i ty  
cons idera t ions  may  necess i ta te  b lu r r i ng  some of the 

i n f o r m a t i o n  in the computer .  For  example ,  r a the r  than  
giving the name of the i n f o r m a n t ,  it may  be be t te r  to 
wr i te  a ca tegory  such as "relat ion" or "f r iend" on the 
da ta  base, and  keep the i n f o r m a n t ' s  name  in a separa te  
place. Use of the compute r ,  though,  will  enable  a 
more p o w e r f u l  analysis .  

When a v io la t ion  is r epor ted ,  checks should be made  
to make  sure tha t  the same v io la t ion  was not 
p rev ious ly  repor ted .  This  can be done by check ing  
repor ts  made  on the same date ,  but  also by le t t ing  one 
va r i ab le  fa i l  to ma tch  and  looking for  v io la t ions  
ma tch ing  all o ther  charac te r i s t i cs .  For  example ,  the 
same v io la t ion  could have  been repor ted  on a d i f f e r e n t  
date. I f  the v io la t ion  is con f i rmed ,  some i n f o r m a t i o n  
on the c o n f i r m a t i o n  should be repor ted .  Is the second 
i n f o r m a n t  l ike ly  to have  hea rd  about  it f rom the f i r s t  
i n f o r m a n t ,  how s imi la r  are  the two accounts ,  and  did  
each observe the event  d i rec t ly?  

Care  should  also be t aken  when  repor t ing  stat is t ics  
to ind ica te  the qua l i t y  of  data.  Categor ies  should  
ind ica te  w h e t h e r  or not the event  was con f i rmed ,  and  
whe the r  the c o n f i r m i n g  i n f o r m a t i o n  was consistent .  It 
might  also be a good idea to i d e n t i f y  the n u m b e r  of 
cases where  i n f o r m a t i o n  was p rov ided  by a re la t ive ,  by 
a close f r i end ,  by an acqua in t ance ,  or by someone else. 
Events  known  only th rough  newspaper  repor ts  should  
also be iden t i f i ed .  Again ,  the idea is to take  care  not 
to overes t ima te  the n u m b e r  of h u m a n  r ights  violat ions.  
The s tat is t ics  have  grea te r  power  when  the r eade r  
real izes  tha t  they  are  underes t imates .  

Other  i n f o r m a t i o n  might  also be he lp fu l  in 
p resen t ing  results.  For  example ,  the t ime series on 
h u m a n  r ights  v io la t ions  in Chile  would  perhaps  have  
grea te r  impac t  if  dates  of i m p o r t a n t  events  were also 
shown. The cons is tency of the t rend  in the n u m b e r  of  
v io la t ions  wi th  events  such as the a t t e m p t e d  
assass inat ion of P res iden t  P inochet  increases  the 
persuas iveness  of the data.  Secondly,  it is l ike ly  tha t  
the completeness  of  r epor t ing  var ies  geograph ica l ly ,  
and we would  expect  it to be bet ter  in cities. I f  
separa te  tables were  shown for  u rban  and  ru ra l  areas,  
wi th  the sizes of  popu la t ion  bases also shown,  we 
might  have  a more accu ra t e  p ic tu re  of the level of 
repression.  

S u m m a r y  Commen t  
These two papers  cons ider  topics where  good da ta  

are d i f f i c u l t  to obta in ,  and  it is not easy to control  
the qua l i t y  of  da ta ,  sampl ing  f r ames  are  lacking,  and  
m e a s u r e m e n t  er rors  are  subs tant ia l .  A l though  one 
paper  considers  sample  da ta  and  the o ther  tries to 
collect  i n f o r m a t i o n  on the total  popula t ion ,  the 
i m p o r t a n t  sources of  e r ror  on the two projects  are  
similar .  S ta t i s t ic ians  need to develop be t te r  ways  of 
t h ink ing  about  da ta  for  s i tua t ions  like these. Given  
impor t ance  of the topics, avo id ing  the ca lcu la t ion  and  
eva lua t ion  of i m p e r f e c t  es t imates  is not an option.  
Po l i cymakers  will  develop policies for  homeless people 
and  h u m a n  r ights  v io la t ions  whe the r  da ta  are ava i l ab le  
or not. 
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