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About funding

Works on this package was funded by the National Science Centre grant entitled: Towards
census-like statistics for foreign-born populations – quality, data integration and estimation
(no. 2020/39/B/HS4/00941).
The main objective of the project is to develop methods for estimating the size and
characteristics of the foreign population in Poland based on available data sources.
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About funding – github
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About the nonprobsvy package

Why another package for non-probability samples?

It should be noted that there are some packages that can be used for non-probability samples,
such as NonProbEst, WeightIt or GJRM.
These packages are limited in terms of the approaches that can be employed and the variance
estimation that can be carried out.
None of these packages are integrated with the survey package.
There is a lack of implementation of the current solutions presented in the literature.
The motivation for this project is as follows: The development of a tool that enables the
consistent application of different estimation techniques.
The package is on CRAN and under development so we encourage testing and commenting
and tracking on github.
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About the nonprobsvy package

What is unique about the nonprobsvy package?

It provides an easy to use nonprob function that mimics existing R functions (e.g. uses
formulas).
It has a full integration with the survey package.
It implements both analytical and bootstrap variance estimators recently proposed in the
literature.
It extends state-of-the-art methods in various ways.

Beręsewicz, Chrostowski The nonprobsvy package 7 / 27



Introduction Methods implemented in the package Future

Selected literature

JASA
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Selected literature

JRSSB
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Selected literature

JRSSA
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Selected literature

Survey Methodology
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Working papers
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Basic setup

Basic setup

The package allows two approaches, assuming unit-level data are available from the non-probability
sample:

only population=level data are available (through some vector of totals, means, and
population size),
survey data is available from the reference probability sample (a survey::svydesign
object can be specified).
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Basic setup

Basic setup

Tabela 1: Two sample setting

Sample ID Sample weight
d = π−1 Covariates x Study variable y

Non-probability sample (SA) 1 ? ✓ ✓
... ?

...
...

nA ? ✓ ✓
Probability sample (SB) 1 ✓ ✓ ?

...
...

... ?
nB ✓ ✓ ?
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The main function

Mass imputation estimator

Rysunek 1: Mass imputation when population (left) or unit (right) data is available

Beręsewicz, Chrostowski The nonprobsvy package 18 / 27



Introduction Methods implemented in the package Future

The main function

Inverse probability weighting estimator

Rysunek 2: IPW when population (left) or unit (right) data is available
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The main function

Doubly robust estimator

Rysunek 3: DR when population (left) or unit (right) data is available
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Example output

Example output

## mass imputation
result_mi <- nonprob(

outcome = y1 ~ x1 + x2,
data = nonprob_df,
svydesign = sample_prob

)

## IPW
result_ipw <- nonprob(

selection = ~ x2,
target = ~y1,
data = nonprob_df,
svydesign = sample_prob)
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Example output

Example output
#> -------------------------
#> Estimated population mean: 2.95 with overall std.err of: 0.04203
#> And std.err for nonprobability and probability samples being respectively:
#> 0.001227 and 0.04201
#>
#> 95% Confidence inverval for popualtion mean:
#> lower_bound upper_bound
#> y1 2.867433 3.032186
#>
#>
#> Based on: Mass Imputation method
#> For a population of estimate size: 1e+06
#> Obtained on a nonprobability sample of size: 693011
#> With an auxiliary probability sample of size: 1000
#> -------------------------
#>
#> Regression coefficients:
#> -----------------------
#> For glm regression on outcome variable:
#> Estimate Std. Error z value P(>|z|)
#> (Intercept) 0.996282 0.002139 465.8 <2e-16 ***
#> x1 1.001931 0.001200 835.3 <2e-16 ***
#> x2 0.999125 0.001098 910.2 <2e-16 ***
#> ---
#> Signif. codes: 0 ’***’ 0.001 ’**’ 0.01 ’*’ 0.05 ’.’ 0.1 ’ ’ 1
#> -------------------------
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Example output

Example output

#> -------------------------
#> Estimated population mean: 2.925 with overall std.err of: 0.05
#> And std.err for nonprobability and probability samples being respectively:
#> 0.001586 and 0.04997
#>
#> 95% Confidence inverval for popualtion mean:
#> lower_bound upper_bound
#> y1 2.82679 3.022776
#> .....
#> .....
#> .....
#> Weights:
#> Min. 1st Qu. Median Mean 3rd Qu. Max.
#> 1.000 1.071 1.313 1.479 1.798 2.647
#> -------------------------
#>
#> Covariate balance:
#> (Intercept) x2
#> 25062.8473 -517.5862
#> -------------------------
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What is not (yet) implemented?

Overlapping samples (in the development phase).
Using replicated weights from the probability sample (in the development phase).
Model calibration approach (e.g. using empirical likelihood, LASSO).
GAM or other non-parametric methods for mass imputation /doubly robust estimators.
Inference for quantiles (to be developed).
Situations where target variable (Y ) is observed in both sources (non-probability and pro-
bability sample, i.e. mixed-mode).
Pseudo-population bootstrap for variance estimation.

If you have other ideas please let us know! ...and leave us a ”star” on Github :)
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Discussion
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Thank you!
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