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Introduction

oField collection of social surveys
22 office staff, 2.85 million
600 field staff, 23.8 million

sFrame preparation for business surveys
24 staff, 2.36 million

*Printing, despatch and collection
23 - 48 staff, 3.12 million

sCompliance, provider relations
=93 staff, 4.93 million

sacquire, transform, cleanse and load
7 Staff, 430K budget
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e Many surveys with different collection and follow-
up strategies
— Household Surveys

e Field collection by personal visit and
telephone interviewing

— Business Surveys

e Mail out, mail back survey with telephone
interview follow-up

* Operational paradata

— Increasingly available and being used to improve the
efficiency and effectiveness of statistical
collections

— Enable better analysis of costs in achieving
particular statistical outcomes
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* Relationship between the different aspects of
survey operations of cost/response/quality

INPUTS (things that are fixed prior PROCESSES (things that can be used as

to commencement of the survey)
sample size (level?) (with ranges)
complexity of survey

enumeration period (length & timing)
rotation rate

scope etc.

capacity

overlap with other surveys

desired accuracy

alever to influence response
rate/statistical outcome and/or cost)
choice of interviewer
number of calls
date of calls
use of alternative contact methods -
electronic, fax etc.
number of training sessions
number of interviewers to train

SURVEY OPERATIONS

'

COST OUTCOMES
number of calls
length of call
interviewer salary
overhead costs

N

QUALITY OF
STATISTICAL O UTCO MES
response rate
bias / impact to estimate
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Sttt Household Surveys: Paradata

Paradata available include:

e Call records (household/block ID, date, time,
outcome of each visit or phone call, +
interviewer etc)

e Travel records (interviewer time/mileage for
each trip)

* Broad-level cost totals (region x month x
major activities)

 Workload type (standard or follow-up)
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S Household Response Model

Response probability 1s modelled for individual
calls, as stratified logistic function of:

e Call number (first, second, ... to this
household this month)

* Type of call (face-to-face or telephone)
e Whether HH 1s new 1n sample

e Date and time of call
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Final response rate 1s a function of call-level
response rate, and how many calls we make
to each HH.

Interpreting the model requires caution because
of selection effects. Example: all met HHs
would usually get at least 7 contact attempts,
but later calls are discretionary — hence
visible 'bump' in response rates around calls
8-10 as interviewers focus on those likely to
respond.
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Probability of response by call number

Estimated probabilities of response for each call by workload type

Probabili

I:II:”:I |||||||||||||||||||||||||||||||||||||||||
13 5 7 9 111315 17 19 21 23 25 27 20 31 33 36 37 38 41 43

Call attempt

—4— initialw orkload —s— follow-up workload
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B Household Cost Model

Interviewer time and distance are modelled as
linear functions of work variables (no. of
visits to blocks, visits to HHs, and HHs
interviewed, stratified by region)

* Multiplying by salary/motor vehicle rates
g1ves costs

e Data quality, methodology, and complexities
of pay system create potential for bias, so
broad-level totals are used to calibrate the
model
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Sttt Household Cost Model
7 Model can be used in two ways:

* To get more information on how current
survey costs break down by activity (e.g.
are we spending a lot of our money on
chasing difficult HHs, or 1s most of 1t 1n
the first few calls?)

e To predict cost changes when survey
practices change. (Requires estimating
changes to work required — e.g. no.s of
VISItS.)
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Cost at n'th F-F visit (non-language workloads, 7 months of MPS)

$2,500,000.00 35000

30000
$2,000,000.00

25000

$1,500,000.00
20000  mmmmm Distance (ex-met)
@ Distance (met)
B Time (ex-met)
15000
$1,000,000.00 B Time (met)
—a— Total F-Finterviews
10000
$500,000.00
5000
$0.00
1 2 4 5 6 7 8

9 10 11-20

o

. 3
Visit number
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Different response strategies might yield
similar response rates, but different
populations — want to estimate effects on

output statistics (primarily bias, but also
RSEs, etc). Model developed by MDU.

e Basic approach: use survey data,
concentrating on the residuals after normal
regression weighting

 Fit for these residuals as a linear function of
paradata variables (e.g. how many calls
required, when interviewed)
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Braticr Household Bias Model

e Use response model to predict how these
paradata variables change in the sample
population (e.g. “90 less weekday
interviews but 100 more weekend
interviews”)

e Use the fitted bias model to predict how
these changes will affect estimates for the
variable of interest.

e Improved version planned to include
estimates of SE effects etc.
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Surveys — Linked
Model

Created to deal with 'integrated' questions —
e.g. 1f an unpopular survey 1s likely to have
poorer response rates, how would that affect

1ty?

Based on individua.

5 major modules:

| cost/response/bias

models, with minor sitmplifications, and
implemented in SAS.
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Model

1. Scenario module 1nputs a scenario to be
evaluated (e.g. a particular contact strategy).

2. Response module applies the response
model to predict call-level response
probabilities for this scenario, and combines
these with the contact strategy to predict
final outcomes. 3 outputs:

* Response rates
 Work done (e.g. no. of visits made to HHs)

* Profile of responding sample
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Model

3. Cost module uses this 'work done' data to
predict time, mileage, and hence costs.

4. Bias module uses "paradata profile' of
responding population to predict residuals,
and hence bias.

5. Finally, the cost/response/bias predictions
are collated into a single report showing
how different scenarios compare.
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Household Surveys — Linked
Model (inputs)

C [5[x]

File Edit ‘Wew Code Data Descibe  Graph Analvee  Add-In QLAP Tools  Window  Help
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model (outputs)

Example: effects of follow-up changes on cost
and response

Response rate
94 60% —

++M

04, 40% —
a2t
04 20% — Base

94.00% —

93.80% — uy

93.60% | | | | |
460,000 $470,000 430,000 $490,000 $500,000 $510,000
Expected timefinterview/MVA costs
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model (outputs)

Example: effects of follow-up changes on cost
and bias

Expected bias
0.0030% -

Base +hp
0.0020% — a
+EEF

0.0010%
0.0000% —
-0.0010% —
-0.0020% —
-0.0030% —

i
0.0040% -4 | | | | |

460,000 $470,000 $430,000 $490,000 $500,000 510,000
Expected timelinterview/MVA costs
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Future paradata (speculative):
e Blaise data (survey timing etc)

 Web-based survey information (similar to
call records)

e GPS records of travel?

* Increased level of automated recording (vs
manual entry by interviewers)
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Household Surveys: Future work

Refinements to bias model

Potential inclusion of additional factors e.g.
training, survey load/ capacity

Extension to other surveys
Investigation of non-PTA costs

Use of model to guide implementation of
changes including field trials of alternative
procedures

Responsive Survey design
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» Available paradata

— Provider Information Management System
(PIMS)

* Record of every telephone contact,
interviewer, contact date/time, status (but
not length of call)

e Record of every change to response status
— Other sources

e Broad pay information (not by survey)

e Staffing allocation information
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Business Surveys : Effort vs
Outcomes

« Contribution to estimate, form receival rate/response rate
and cumulative effort by number of outbound telephone

calls
1200
100.0
BDD : - /
@ -
g / Survey Estim ate
S EBODO - - - .fomn receival rate
i~ / effort
o
40.0 /
20.0 /
0.0 T

o 1 2 3 4 5 B 7 8 9 10 11 12 13 14 15 18

MNumber of outhound calls

« 70% forms returned and 75% estimate achieved without making
any outbound calls

« around 20% of effort was spent in making more than 5 outbound
calls with a 2% increase to response rate and survey estimate
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e Cost Model

— Simple spreadsheet to estimate staffing
requirements and therefore costs

e Simple cost structure
— ORPI improvements to

e Assumed values e.g. call rates, number of
calls etc using paradata

e Direct inclusion of non follow-up activity

e Validation of predicted costs against actual
costs
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2l Business Surveys : Cost Model

e Cost drivers

— Sample size, survey frequency
— Target response rate

— Volume of Non-IFU activity
e Related to type of survey
— Number of calls / day
» Related to type/ difficulty of survey
— Inbound call patterns
— Outbound call patterns

— Staffing profile
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2l Business Surveys : Cost Model

e Validation of the model — staff days

— Results for selected surveys

Survey Actual Days PCU estimate Old Cost Model New Cost Model

QBIS 1519 1630 904 1519
CAPEX 693 120 112 676
AWE 708 64/ 842 122

AIC 0708 820 850 1 05
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Model

* Brief was to develop a model to predict both
individual propensity to respond and
overall response rate

* Individual propensity to respond uses a
survival analysis model

— After a call or reminder letter, allows time for
a provider to respond

* Overall response rate sums individual
propensity to respond
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Model

* Response drivers
— Demographics
 Size, state of operations
— Previous response history
e Gold vs. non-gold providers
— Significance level
* Crucial, newly selected, and other

— Number of calls (in and outbound)
— Number of reminder letters

— Day of enumeration cycle
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 Example of individual propensity to respond

Propensity to Respond
1.0 5

0.9
0.8

0.7

0.E

0.5 —

0.4 —
0.3

0.2

0 5 10 15 20 25 30 35 40
Working days after despatch

callno —gp—9 —2
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e Validation of Overall Response Rate

Response Rate
1.0+

0.8 —
0.E—
0.4 —

0.0 -

0 5 10 15 20 25 30 35 40
Working Days After Despatch

—FRRE_pred 0 — FEFE_actual 0 —RRE_pred 1 RER_actual 1
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» Idea 1s to model residuals : difference
between reported values and would-be
imputed values

— For providers who might change response
status — 'hard' population
* Excludes gold providers, crucial units, etc
— Linear regression model
— Sum up predicted change in residual for units

which change response status for a given
IFU strategy change

— Interested 1n expected change to estimate and
expected change to variance
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e Drivers of Non-response bias
— Demographics
 Size, state of operations
— Number of direct calls

— Other variables indirectly through definition
of 'hard' population

 More variables probably important but can't
be included due to data limitations
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 Difficult to validate overall predictions
— Predictions seem 'reasonable’

e Plan 1s to undertake field trials of alternative
procedures

— Will give a better 1dea of model fit
* Model 1s survey and data item specific

— Needs to be refit for each survey and
important data item
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e Development of interface linking three
models for operations client use

 [Linked model in Excel for ease of client use,
with details hidden

e Inputs include

— Sample size and composition information

— Assumed call rates and work volume
information (IFU and non-IFU)

— IFU strategy information

e Probability of unit receiving given call in
particular time intervals




Australian
Bureau of

il Business Surveys : Linked Model

Model Inputs

B C D E F [} H
1| |
i Days Between Reminders T eEiE D ME T be
3 Start - Reminder 1 (R1) 1 reminders, set the last tims Change Calling Strate gy
4 Rerminder 1 - Reminder 2 [R2} 5| |between reminder(s) to 0.
5 Reminder 2 - Reminder 3 (R3} 5
£ Rerminder 3 - Reminder 4 (R4} 5 Update Calculations
7 Reminder 4 - End [ZE} 5
o
g Call rates — average number of calls per interviewer per day Reset Strategy
10 |Assumed call rate per staff day (combined infout calls) 51
11 Assumed clearance per staff day for predespatch wark 15
12 |Assumed clearance of corro of 10 per staff day 10 Add to Strategy Comparisons
13 |Assumed clearance of SFMP per staff day 25
14 |Assumed clearance per staff day for pre-IFU work 15
15
16 Proportions
17 |Assumed % of selections require SFIMP action 0.05
18 |Assumed % units making an inceming call - initial despatch 0.2
19 Assumed % units making an incoming call - reminder 1 0.1
20 |Assumed % units making an inceming call - reminder 2 01
21 |Assumed % units making an inceming call - reminder 3 01
22 Assumed % units making an incoming call - reminder 4 0.1
23 Assumed % of selections requiring correspondence 0.0z
24
2h Mumbers of calls
26 |Assume PCL 2008/09 charge out rate of 5342 T W e e e P e Rl e e
27 [Type of IFU staffing pattern 0] even over a lengthy IFU period, without a massive
28 |Selections requiring pre-despatch activity per cycle 50| |increase in staffing just before dose off (e.q. AIC)
2g and '0' otherwise (e.g. Vineyards)

30 Staffing Profile |

a1 - e - ' vooa \ a4 mra 1
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Change Strategy - Probability of Being Called

FaoLD Significance Size Skake Period Zall Nurnber I]E
| o Lo [ 1 ) | Start-R1 1 ‘gl
ila
v 1 v 2 2 1 [ R1-RZ | 2 4
p W 3 v 3 [ 2 WV RZ-R3 T3 ;‘;
l 4 [ 3 [ R3-R4 v 4 3.
Mone W c v 4 [ R4-End [ 5 | -
Mone rc e Br.
Al Al B
W & [ 7
Mone ml- Mone & l%
o 6
4.
all q .
’ ..
— Probability of Being Called o
: Yy g | 0.8 |
e |
2if m
1t
— Zhange Probahilities | Cancel
k|

o s e ey ot 1
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* Model Outputs

[A ple Size | 77.176]
|Furm Receival Rate | 82".-‘n|
Response
ndividual | Comulat
R1 19.13% 19.13%
R2 25 77% 44.90%
R3 14.77% 59 67% Total Costs
R4 16.43% 76.10% :
e e 85 185 Salaries § 632 56614
Super 3 149,029 34
Rep Gold Providers |T S 98 159 55
Hon-GP GP i .
R1 10 58% 27 97% Admin § - Exdudes Super, IT
R2 20.70% 31.00% and Admin
= g By Total §  1,079,795.03
R4 20.65% 12.07%
ze 10.20% 1.83%
Total 76.16% 88.40% Staff days Cost
R o Predespatch 9 13335 4,360.00
e PreFU 5 46650 |5 15254505
3; fggg:ﬁ 1;2?3 ;33;3 SFMP § 15435 | § 5047310
R3 13.330/: 17.550/: 14.230/: CU"ESPBI'IdEI'ICE 5 15435 |5 5047310
R4 13 ;f:ﬁ 13 E;:ﬁ 12 E:ﬁ Inbound Calls § 60561 (5 198.033.11
e ‘o ‘o ‘o
Total 82 90% 77 06% 82 71% Outbound phase 1 | 3 129362 | § 423 014 62
il s Qutbound phase 2 | 5 - |3 -
State 0 NSW VIC QLD ~ SA WA TAS NT ACT Total $ 2,687.76 | § 878,899.00
R1 #DIV/0! 19.08% 18.48% 18.83% 20.656% 19.47% 21.38% 17 79% 19.80%
R2 [ #oivio 25 63% 25 66% 25 66% 25.24% 25.94% 27.24% 27.45% 28.95%
R3 [ #oivio 14.42% 14.39% 15.18% 16.47% 14 66% 16.23% 14.69% 14.69% Calls
R4 I #Divion 16.53% 17.55% 15.87% 14.79% 16.66% 15.41% 14.30% 14.23% e :
ze I #Divion 6.23% 6.15% 6.33% 5.85% 5.89% 4.81% 6.51% 5.11% Individual Cumulative
Total #DIV/0! 81.79% 82.13% 81.77% 83.00% 82 62% 85.08% 80.65% 82.77% R1 6,997 6,997
R2 16,850 23848
R3 14 434 38,262
Change in Estimate (SSITOT) 0.01% 5;‘ 13;3; g;g;ﬁ
Change in Standard Error [SSITOT) 0.00% ' '
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e Scenario comparisons

— Ceasing follow-up early for non-critical units

% Change Estimate % Change SE
0.0025 - —0.20
& FR=50%
]
0.0020
—0.15
00016 5
RR=02%
RR=00% L
* * 0.10
0.0010 RR=04%.
- Y
* 005
0.0005
RR=96%
: Baze
00000 | | | | | —0.00
$=.00 g7 .00 £3.00 .00 £10.00
CostRespondent

B 5 Change Estimele @ % Change SE
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e Future paradata (wishlist)
- CATI data

e Small, but substantial % data collected via
CATI

- Web collection paradata
e Audit trails
e Timing information
— Improved staffing allocation information

— Ongoing quality and timeliness
improvements to paradata
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e Improvements to Bias Model

— Including implementing a real-time
measurements of bias

— Extension to other surveys
e Potential inclusion of other factors e.g.
training, survey capacity
 Inclusion of other costs (e.g. postage)

* Use of model to guide implementation of
changes including field trials of alternative
procedures

e Responsive survey design
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e o Conclusions

e Developed a framework to manage the trade-off
between costs and quality of survey outputs using
operational paradata

* Applied this to ABS household and business
SUrveys

e Further work includes extending to more surveys
and to more complex operational processes, and
to evaluate other scientific methods

* Couple the modelling work with experiments

* Apply influence to paradata design, collection and
for responsive design.




Austrailan
Bureau of

Statistics Que StiOnS




