Testing Productlon Data Capture

A Presentation to the FCSM
Wednesday, 11 Jan 2012
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The Production Data Quality (PDQ) Tool

PDQ:

 Is a stand-alone data capture tool, used in the
Census 2010 Decennial Response Integration
System (DRIS) to measure data capture quality

* Uses different OMR & OCR software from the
Census DRIS data capture system

* Independently evaluated over 800,000 sampled
DRIS form images and production data in near-
real time

* Reported on the mark recognition, character
recognition, and keying data accuracy of the
Census 2010 DRIS data capture system
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PDQ Was Important to Census

1. PDQ provided an independent measure of DRIS
data quality in a timely manner

2. PDQ provided the capability to detect systemic
anomalies in the DRIS production system, such as
an accuracy shortfall due to a processing or
template definition problem

3. PDQ provided precise evidence to Census that the
Prime contractor (LM) met their Service Level
Agreements (SLAS)
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PDQ SLA Results

fg Requirement Capture DRIS Weighted | Conclusion on
~ Name Methods | Accuracy Rate | Accuracy DRIS

3 Requirements Rate Performance

rQQ_) OCR Write-in OCR 299.0% 99.56% | Exceeded Min.

Accuracy Requirement

: Write-in Keying | \yrite-in | KFI, KFFI >97.0% 98.61% | Exceeded Min.

Q} Accuracy Requirement

Check-box Check- OMR, KFI, >99.8% 99.98%, Exceeded Min.

Q Accuracy box KFFI Requirement
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PDQ Dashboard - Level 1

PDQ Dashboard - Microsoft Excel
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Home Insert Page Layout Formulas Data Review Developer @ - @ X

Insufficient Data
HC OCR (1.0% Target) Inconclusive
Jaro-Winkler Mismatch

FILTER (all) B3 Fail

BIRTH

FORM TYPE
D-1 0.89%| 1.68%  1.45%  2.55%  0.00%
D-1(E) 0.95%  2.07% 1.24% 3.77%

D-1(ES) 1.88% 2.26%

4 4 » M Check-box Summary -~ Surmmary Statistics | OCR Dashboard -~ WI Keying Dashboard
Ready = 7] | R0
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PDQ Dashboard - Level 2
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DOB_DAY
:DOB_MONTH
DOB_YEAR
:DOB_DAY
DOB_MONTH
:DOB_YEAR
DOB_DAY
:DOB_MONTH
DOB_YEAR
:DOB_DAY
DOB_MONTH
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- Microsoft Excel

Review
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Table Tools

Design

1465 1.09%
1477 1.08%
1364 0.37%
931 1.18%
937 0.64%
893 0.45%
s 17
537 1.45%
510 0.3%%
256
267
263
221
225

g

0.26% OCR
0.26% OCR
0.27% OCR
0.33% OCR
0.33% OCR
0.33% OCR
0.44% OCR
0.43% OCR
0.44% OCR
0.62% OCR
0.61% OCR
0.61% OCR
0.67% OCR
0.66% OCR
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PDQ Dashboard - Level 3
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Q 3Dl MST MSTPZ-SDB01  PPDQMSTGO0003950191_001 10910020329139111230 11-Jul-09 5:54:58 PM EN::P03::D0B_DAY OCR 0|7
4 D1 ST MSTPZ-SDBOL  PPDQMSTGO0003950191_001 10910020347133111269 11-Jul-095:55:01 PM EN::P03:DOB_DAY 1 7 OCR 0
Q 3 D1 ST MSTPZ-SDBOL ~ PPDQMSTGO0003980175_002 10930040364143111133 11-Jul-095:47.09 PM EN::P03:DOB_DAY 1 6 OCR 0
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PDQ Dashboard - Level 4

; ‘@ Paper Data Quality Image Viewer - EN::P03:DOB_DAY - This Screen Contains Verifiably Fictitious Data EI@
Q Previous Image DRIS 3 FDO 9 Next Image
FORM ID DRIS E PDO [TIammoeTs T UUAXES. ~
YQ TR o | © th  Day Year of birth Age on April 1, 2010
Y {3 _Jll2l001] R
@ uestion 5 about Hispanic origin and =» NOTE: Please answer
census, Hispanic origins are not races. Question 6 about race
Q atino, or Spanish origin? 5. Is this person of His|_
or Spanish origin ' LI No, not of Hispani
, Chicano .| Yes, Mexican, Me>
Q\) | Yes, Puerto Rican
'] Yes, Cuban
o, or Spanish origin — Print origin, for example, | Yes, another Hispa
lcaraguan, Salvadoran, Spaniard, and so on. )7 Argentinean, Colombian, [
[ Focus Reset } g e N A AP P WS A e SO
[ Load TIFF ] : Lisi il de I ‘ -
Displaying Image #1 of 1

ADVANCED H H
noSoNENT 9 GHQQE&“ -




A Major Finding

Overstatement of Multiple Mark
¥ Check-box Responses

What is Person 1's race? Mark X one or more boxes.

White
Black, African Am., or Negro
Amenican Indkan or Alaska Native — Print name of enroled or pancipsl e ¥

S
3
A

Asian Indian J Japanese Native Hawaiian

Chinese Korean Guamanian or Chamorro
Filipino Vietnamese Samoan

Other Asian = Print race, for Other Pacific Islander — Print
example, Hmong, Lactian, Thai, race, for example, Fijan, Tongan,
Pakistani, Cambodian, and so on. 7 and so on. 7

Some other race — Prind race. g
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Alternative Response Patterns

2. Were there any additional people staying here
April 1, 2010 that you did not include in Question 1?

Mark x all that apply.
Children, such as newbom babies or foster children
Relatives, such as adult children, cousins, or in-laws
Nonrelatives, such as roommates or live-in baby sitters
People staying here temporarily

3. Is this house, apartment, or mobile home —
k X ONE bax.

ed by you or someaone in this household with a
rgage or loan? Include home equily loans.
Owned by you or someone in this household free and
clear (without a mortgage or loan)?
Rented?
Occupied without payment of rent?

don't understand an answer.
Area Code + Number

A
~
N
V
=
S
Q
V
@)
~
@
>
V
S«

11
R 11 S Lo




Conclusions

* PDQ was used very successfully for
2010 Census data capture to measure
Production Data Quality

It could be applied to any production
forms processing system to do a data
quality audit or to guide continuous
improvement

 This technology is extensible to other
types of classifier systems, such as
Record Linkage
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Any Questions?

K. Bradley Paxton

ADI, LLC

200 Canal View Boulevard
Rochester, NY 14623

(585) 239-6057
brad.paxton@adillc.net
www.adillc.net

General Reference: Paxton, Handprint Data

Capture in Forms Processing — A Systems Approach,
2011 (Amazon.com)
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