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Mo,va,on	
  

•  Test	
  the	
  assump,on	
  that	
  increased	
  response	
  
rates	
  mean	
  an	
  increase	
  in	
  data	
  quality	
  
– Compare	
  nonresponse	
  bias	
  across	
  treatment	
  &	
  
comparison	
  group	
  and	
  within	
  treatment	
  group	
  

–  	
  Compare	
  measurement	
  error	
  for	
  ARMS	
  
respondents	
  across	
  treatment	
  &	
  comparison	
  
group	
  and	
  within	
  treatment	
  group	
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Background	
  
•  The	
  Agricultural	
  Resource	
  Management	
  Survey	
  is	
  a	
  mul,-­‐stage	
  

survey	
  of	
  agricultural	
  producers	
  
–  Collects	
  highly	
  detailed	
  economic	
  data	
  
–  Mainly	
  done	
  by	
  personal	
  enumera,on	
  
–  Many	
  versions	
  of	
  ARMS	
  –	
  longer	
  and	
  shorter	
  forms	
  but	
  length	
  of	
  

interview	
  regardless	
  is	
  long	
  
•  Cost	
  and	
  Returns	
  Report	
  (CRR)	
  is	
  the	
  version	
  that	
  was	
  used	
  for	
  this	
  study	
  

–  Used	
  to	
  evaluate	
  the	
  financial	
  performance	
  of	
  farms	
  
–  Widely	
  used	
  to	
  make	
  agricultural	
  policy	
  decisions	
  
–  Focus	
  here	
  is	
  on	
  final	
  stage,	
  Phase	
  III	
  

•  Response	
  rates	
  for	
  ARMS	
  III	
  have	
  been	
  steadily	
  declining	
  
•  Calibra,on	
  was	
  effec,ve	
  at	
  reducing	
  some	
  bias,	
  but	
  not	
  all	
  (ARMS	
  

III	
  2005,	
  2006,	
  &	
  2008)	
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Background	
  
•  Proac,vely	
  targe,ng	
  nonrespondents	
  may	
  be	
  
another	
  way	
  to	
  reduce	
  bias	
  
–  Likely	
  nonrespondents	
  were	
  iden,fied	
  using	
  an	
  
ensemble	
  of	
  classifica,on	
  trees	
  (140	
  trees	
  total)	
  
•  Classifica,on	
  trees	
  are	
  a	
  data	
  mining	
  approach	
  that	
  
segments	
  a	
  dataset	
  using	
  a	
  series	
  of	
  simple	
  rules	
  to	
  
maximize	
  dichotomies	
  

•  Iden,fy	
  a	
  subset	
  of	
  opera,ons	
  that	
  are	
  less	
  likely	
  to	
  respond	
  
•  Any	
  opera,on	
  that	
  has	
  a	
  nonresponse	
  propensity	
  >=0.70	
  in	
  
any	
  tree	
  is	
  flagged	
  as	
  a	
  likely	
  nonrespondent	
  
–  140	
  trees	
  iden,fied	
  543	
  likely	
  nonrespondent	
  subgroups	
  
–  These	
  are	
  the	
  opera,ons	
  that	
  were	
  examined	
  in	
  this	
  study	
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Background	
  
•  Special	
  recruitment	
  efforts	
  for	
  opera,ons	
  that	
  were	
  iden,fied	
  as	
  likely	
  

nonrespondents	
  	
  tested	
  in	
  2011(Earp	
  et	
  al.,	
  under	
  review)	
  
–  Recruitment	
  efforts	
  include	
  sending	
  specific	
  people	
  to	
  the	
  opera,on,	
  sending	
  a	
  personalized	
  

pre-­‐survey	
  leder,	
  giving	
  a	
  logo	
  token	
  item,	
  giving	
  a	
  data	
  product	
  
–  Divided	
  the	
  sample	
  into	
  a	
  treatment	
  and	
  comparison	
  group	
  (N=3,665)	
  

•  1,832	
  randomly	
  assigned	
  to	
  treatment	
  
•  1,833	
  randomly	
  assigned	
  to	
  comparison	
  

–  Field	
  Offices	
  instructed	
  to	
  use	
  extra	
  efforts	
  	
  to	
  reduce	
  nonresponse	
  in	
  the	
  treatment	
  group;	
  
treat	
  all	
  others	
  as	
  usual	
  

–  Quasi-­‐experimental	
  design	
  to	
  assess	
  refusal	
  conversion	
  techniques	
  
•  Refusal	
  conversion	
  techniques	
  assigned	
  by	
  field	
  office	
  staff,	
  not	
  randomly	
  

–  Examined	
  response	
  rates	
  overall	
  and	
  within	
  propensity	
  score	
  quin,les	
  
•  Of	
  these	
  likely	
  nonrespondents,	
  there	
  are	
  a	
  range	
  of	
  response	
  propensi,es	
  (approximately	
  12-­‐85%)	
  
•  5	
  classes	
  based	
  on	
  propensity	
  to	
  be	
  respondent	
  

–  Class	
  1:	
  most	
  likely	
  to	
  be	
  a	
  respondent	
  
–  Class	
  5:	
  least	
  likely	
  to	
  be	
  a	
  respondent	
  

–  Targe,ng	
  was	
  not	
  that	
  effec,ve	
  –	
  results	
  to	
  follow	
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Purpose	
  

•  Compare	
  the	
  rela,ve	
  bias	
  of	
  the	
  mean	
  for	
  key	
  
es,mates	
  overall	
  and	
  within	
  treatment	
  &	
  
comparison	
  group	
  
– Decrease	
  in	
  bias	
  reflects	
  difference	
  in	
  converted	
  
nonrespondents	
  are	
  different	
  than	
  respondents	
  

•  Compare	
  measurement	
  error	
  for	
  key	
  es,mates	
  
overall	
  and	
  within	
  treatment	
  and	
  comparison	
  
group	
  for	
  ARMS	
  respondents	
  
– Did	
  the	
  converted	
  nonrespondents	
  introduce	
  any	
  
measurement	
  error?	
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Key	
  Es,mates	
  

•  Total	
  Produc,on	
  
Expenses	
  

•  Crop	
  Expenses	
  
•  Fer,lizer	
  Expenses	
  
•  Chemical	
  Expenses	
  

•  Hired	
  Labor	
  Expenses	
  
•  Livestock	
  Purchases	
  
•  Feed	
  Expenses	
  
•  Seed	
  Expenses	
  
•  Fuel	
  and	
  Oil	
  Expenses	
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Data	
  	
  

•  2012	
  Census	
  Data	
  was	
  used	
  as	
  a	
  proxy	
  for	
  
ARMS	
  III	
  2011	
  data	
  
– Census	
  samples	
  all	
  opera,ons	
  
– Has	
  informa,on	
  on	
  both	
  ARMS	
  respondents	
  &	
  
nonrespondents	
  

•  Datasets	
  
– Census	
  data	
  compared	
  for	
  treatment	
  and	
  
comparison	
  opera,ons	
  



ITSEW	
  	
  
June	
  3,	
  2013	
  

Methods	
  

•  Nonresponse	
  bias	
  es,mates	
  
– Mean	
  among	
  en,re	
  matched	
  sample:	
  	
  
– Mean	
  among	
  ARMS	
  III	
  respondents:	
  
– Rela,ve	
  Bias	
  of	
  the	
  Mean:	
  

•  Bias	
  Measure	
  M	
  
– used	
  to	
  meet	
  specific	
  assump,ons	
  of	
  symmetry	
  
and	
  scale	
  invariance	
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Methods	
  

•  Test	
  Sta,s,cs	
  
– These	
  es,mates	
  of	
  bias	
  were	
  used	
  to	
  determine	
  if	
  
the	
  average	
  bias	
  (across	
  the	
  20	
  es,mate	
  regions)	
  
was	
  significantly	
  different	
  from	
  zero	
  
•  Sta,s,cal	
  tests	
  used:	
  t-­‐test,	
  signed	
  test,	
  signed	
  rank	
  
test	
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Methods	
  
•  Measurement	
  error	
  is	
  the	
  difference	
  between	
  
the	
  true	
  value	
  and	
  the	
  observed	
  value	
  
–  Can	
  only	
  examine	
  measurement	
  error	
  for	
  ARMS	
  
respondents	
  

–  Reference	
  point	
  for	
  true	
  in	
  our	
  case	
  are	
  Census	
  values	
  
– Observed	
  value	
  are	
  the	
  published	
  ARMS	
  values	
  

•  Compare	
  the	
  Census	
  and	
  ARMS	
  values	
  for	
  key	
  
es,mates	
  as	
  a	
  measure	
  of	
  measurement	
  error	
  
–  Examine	
  differences	
  
–  t-­‐test	
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Results	
  from	
  2011	
  –	
  Response	
  rates	
  
for	
  treatment	
  and	
  comparison	
  group	
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Measurement	
  Error	
  &	
  Nonresponse	
  
Bias	
  in	
  treatment	
  vs	
  comparison	
  

•  No	
  significant	
  measurement	
  error	
  

•  No	
  significant	
  nonresponse	
  bias	
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How	
  effec,ve	
  are	
  refusal	
  conversion	
  
techniques	
  within	
  treatment	
  group?	
  

•  Field	
  offices	
  tried	
  to	
  increase	
  response	
  rates	
  
–  Sending	
  a	
  specific	
  person	
  (director,	
  sta,s,cian,	
  etc)	
  to	
  
opera,on	
  	
  

–  Sending	
  a	
  personalized	
  leder	
  
–  Providing	
  a	
  logo	
  token	
  item	
  
–  Providing	
  a	
  data	
  item	
  
–  etc	
  

•  These	
  techniques	
  were	
  not	
  all	
  used	
  for	
  opera,ons	
  and	
  not	
  
randomly	
  assigned	
  so	
  it’s	
  not	
  a	
  true	
  experiment	
  
–  Compare	
  response	
  rates	
  among	
  refusal	
  conversion	
  techniques	
  
–  Only	
  providing	
  logo	
  token	
  item	
  increased	
  response	
  rates	
  
significantly	
  
•  Look	
  at	
  that	
  group	
  further	
  –	
  does	
  that	
  appear	
  to	
  increase	
  
nonresponse	
  bias	
  or	
  measurement	
  error?	
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Response	
  Rates	
  from	
  2011	
  study	
  
within	
  treatment	
  group	
  –	
  logo/no	
  logo	
  	
  

16	
  



ITSEW	
  	
  
June	
  3,	
  2013	
  

Measurement	
  Error	
  &	
  Non-­‐Response	
  
Bias	
  within	
  treatment	
  group	
  for	
  logo/

no	
  logo	
  
•  Measurement	
  error	
  
–  6/9	
  variables	
  mean	
  measurement	
  error	
  lower	
  for	
  
treatment	
  

– No	
  significant	
  measurement	
  error	
  
•  Nonresponse	
  bias	
  
–  6/9	
  variables	
  mean	
  nonresponse	
  bias	
  lower	
  for	
  
treatment	
  

–  Significant	
  bias	
  for	
  crop	
  expenses	
  
– Marginally	
  significant	
  for	
  feed	
  &	
  fer,lizer	
  expenses	
  

•  Correla,on	
  between	
  ME	
  &	
  NR	
  bias:	
  -­‐0.50	
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Response	
  Rates	
  for	
  propensity	
  groups	
  
for	
  2011	
  study:	
  within	
  treatment	
  

group	
  –	
  logo/no	
  logo	
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Measurement	
  Error	
  &	
  Non-­‐Response	
  
Bias	
  within	
  treatment	
  group	
  for	
  logo/

no	
  logo	
  –	
  class	
  1	
  

•  No	
  significant	
  measurement	
  error	
  
•  Marginally	
  significant	
  nonresponse	
  bias	
  for	
  
feed	
  expenses	
  

•  Correla,on	
  between	
  ME	
  &	
  NR	
  bias:	
  0.19	
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Measurement	
  Error	
  &	
  Non-­‐Response	
  
Bias	
  within	
  treatment	
  group	
  for	
  logo/

no	
  logo	
  –	
  class	
  2	
  

•  No	
  significant	
  measurement	
  error	
  
•  Significant	
  nonresponse	
  bias	
  for	
  crop	
  
expenses	
  

•  Marginally	
  significant	
  nonresponse	
  bias	
  for	
  
seed	
  expenses	
  

•  Correla,on	
  between	
  ME	
  &	
  NR	
  bias:	
  0.31	
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Measurement	
  Error	
  &	
  Non-­‐Response	
  
Bias	
  within	
  treatment	
  group	
  for	
  logo/

no	
  logo	
  –	
  classes	
  3-­‐5	
  

•  No	
  significant	
  measurement	
  error	
  for	
  class	
  3	
  &	
  4	
  
•  Marginally	
  significant	
  measurement	
  error	
  in	
  class	
  
5	
  for	
  hired	
  labor	
  expense	
  

•  No	
  significant	
  nonresponse	
  bias	
  	
  
•  Correla,on	
  between	
  ME	
  &	
  NR	
  bias	
  
–  For	
  class	
  3:	
  0.31	
  
–  For	
  class	
  4:	
  0.50	
  
–  For	
  class	
  5:	
  -­‐0.32	
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Conclusions	
  

•  We	
  hoped	
  targe,ng	
  would	
  help	
  but	
  for	
  a	
  
survey	
  already	
  conducted	
  by	
  personal	
  
interview,	
  like	
  ARMS,	
  singling	
  out	
  hard	
  to	
  get	
  
opera,ons	
  doesn’t	
  help	
  much	
  

•  Refusal	
  conversion	
  techniques	
  didn’t	
  improve	
  
response	
  rates	
  appreciably	
  in	
  our	
  case	
  
– Very	
  few	
  cases	
  of	
  significant	
  bias	
  or	
  measurement	
  
error	
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Limita,ons/Future	
  Work	
  
•  Wanted	
  to	
  look	
  at	
  reported	
  versus	
  edited	
  values	
  
for	
  measurement	
  error	
  but	
  that	
  data	
  was	
  not	
  
available	
  

•  Look	
  at	
  other	
  key	
  es,mates	
  
–  	
  Other	
  variables	
  examined	
  in	
  2011	
  study	
  
– Demographic	
  variables	
  

•  Examine	
  measurement	
  error	
  and	
  bias	
  across	
  rest	
  
of	
  types	
  of	
  treatment	
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Contact	
  Info	
  

•  Email:	
  melissa.mitchell@nass.usda.gov	
  
•  Phone:	
  703-­‐877-­‐8000	
  x	
  141	
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