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Weight calibration

- Last step in creating analysis weights in survey data files

+ Adjusting the weights so that they sum to known population
totals in different subgroups (age, sex, race, ethnicity, geography,
etc.)

+ Desirable to minimize changes from the input weights
(probability of selection, nonresponse adjustments, frame
Integration, etc.)

Deville & Sarndal (1992)
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Stata

- ipfraking (Kolenikov 2014, 2019)
- svycal (official Stata)

- survwgt (Winter 2002)

- sreweight (Pacifico 2014)

* survey::calibrate() (Lumley 2010)
SAS

 rake_and_trim() (Izrael, Battaglia, Hoaglin, Frankel, Ball, 2017)
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- SUDAAN PROC WGTADJ, PROC WGTADJIX

- Stata ipfweight (Bergmann 2011)

- R library(ReGenesees) (Zardetto 2015)

- R 1library(ipfr) (Ward, Macfarlane 2019)
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Expectations

- Produce usable results
- Provide weight diagnostics
+ Speed

+ Fool proof
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Running example

;

In the original 2019 presentation,

there was a picture of a truck

with a bumper sticker that said,

"Don"t CA my TX", but 1 was aksed

to remove that picture by a copyright

law firm representing the image holder.
https.//www.google.com/search?g=don"t+ca+tmy+tx
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Running example

CPS 2018 March ASEC data

- estimate control totals based on 13353 adults in CA
- calibrate 8403 adults in TX on

- SeX

age (14 categories)

race/ethnicity (6 categories)

education (5 categories)

HH income (9 categories)

- nativity (3 categories)

- marital status (6 categories)
o~ OWN VS. rent
7 b THINKERS ,
%@@% imétro area of TX (23 categories)
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Tasks and tests

. Straight raking
Raking with divergent population control totals
Raking with bounded weight adjustment ratios [0.3,3]

> w N

Raking with bounded weight values (2nd and 98th percentile of
unrestricted distribution)

5. Linear calibration
6. Linear calibration with trimming

7. (Informative error expected) incorrect specification of control
totals
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Performance summary

package TOT DIV REL ABS LIN LIN+TR time
ipfraking name +W + + + N 7.14 sec
svycal name/= F F N + + 0.18 sec
survwgt order NW N N N N 0.80 sec
sreweight order F F N + N 0.19 sec
calibrate name -W " + + + 0.35 sec
rake_and_trim name-+magic F -W + N N 61 sec

N: no documented functionality exists
W: issued reasonable warnings

F: failed with cryptic error message / no message
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Stata

i)

File Edit Data Graphics Statistics User Window Help

BHe 8e-ul- E-FEKE
Command

P acethn6 cps18_educ5 cps18_age_cat cps18_origi cps18_hhinc9 cpsl8_own_rent cpsl8_mars n(rakedwt) trimhiabs(15 trimloabs (€ ﬁj

g :

- 2
Ial Graph - Graph

File Edit Object Graph Tools =

B& fpeh il B =

@

aph X

600
1

Frequency
Frequency

limit:
limit:

T
5000 10000 15000
Calib weights Adjustment factor
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Stata

ﬁ Stata/MP 16.0 - C\Users\KelenikovS\Conferences\GASP.201%\cps18_weighted.dta - X

File Edit Data Graphics Statistics User Window Help
Be @e-ul-E-TH
Command

= Command = [iEd

g E

- 2

o

El

®

=

a

. svycal rake ibn.sex ibn.racethné ibn.educ5 ibn.a
> cwt] if statefip==48,
2.sex 15411378.64 ///
1.racethne = 124 2.racethnb = 1€ 6
4.ra hné cethné
1.educ5
4.educs

1.age_cat

487877.7
1628860.57
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Stata

ﬁ Stata/MP 16.0 - C\Users\KelenikovS\Conferences\GASP.201%\cps18_weighted.dta - X
File Edit Data Graphics Statistics User Window Help
Be @e-ul-E-TH
Command
= Command + [
g E
- 2

own_rent marst metarea {

sa/padold

foreach ¢ of numl
if "t meta
* metarea_tx matrix is named diffe
local where : colnumb cps18_metar

qui replace t_"x" = cps18 metar

local wher
qui replace t_~

enerate(survugt) by(s

maximum

C:\Users\Kolenikoy onferences\GASP.20

11:06 PM
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G/ Users/KolenikovS/Conferences/GASP.2019 - master - Rtudic - X
File Edit Code View Plots Session Build Debug Profile Tools Help
- & | 4 Cotofilcunction - - Addins - ) GASP2019 -

Source Environment  History ~ Conneclions

Console  Terminal R Markdown Jobs Files Plols Packages Help Viewer

C:/Users/KolenikovS/Conferences/GASP. 2019/ ~ 4 /2 Zoom | 8 Export -

Histogram of weights(calibwt1_design)

user system elar

=1
1] g
> cal 1 d 1 © J—
Independent Sampling d
calibrate (cpsl8 ]
actor{(educS) + as.factor(age cat) +
factor (hhinc9) + a r {own_rent) 8
pulation !
o
o |
=1
factor (racethné o™~

4731
as.factor (racethné) 4 . fac 3 5 (educb) 2
335014.8 10653082.1
r factor(educS5)5

Freguency
1500

.4
12 ¥ 8 |
2 .7 47857.8 2
as.factor (crigin .factor (origin3)3 2
5584485 1042574%.7 39578
-factor (hhin or (hhinc9) 5 factor (hhin:
o — T T

T T T 1
0 10000 20000 30000

weights(calibwt1_design)
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SAS
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e Program terminated at iteration 11 because raking converged ****

The FREQ Procedure

Weighted Distribution After Raking

Marginal

Output Sum of| % of Category

Weight Sum Target| Weights| Output| Target % of| Difference| Difference

Sex of Weights Total | Difference | Weights Weights in % in %

1 14813715.70| 14813331 385.02| 49.012 49.011 0.001 0.003

) 2 15410993.62| 15411379 -385.02| 50.988 50.989 -0.001 -0.002

Weighted Distribution After Raking
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Misspecified control totals

package Extra in pop Extra in data Wrong order
ipfraking E E

svycal E "

survwgt N/A N/A m
sreweight E E m
calibrate E E

rake _and_trim 1?17 "

E: issued an error and stopped

I did not issue an error - results highly suspect!
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Thanks and out

Questions?

- stas_kolenikov@abtassoc.com
- @StatStas on Twitter
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