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FROM PAPER TO TABLET DATA COLLECTION

Automated Paper Processing and Business Process
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Presenter
Presentation Notes
So lets start with what TeleForm does today. At the high level, it is pretty simple;

A form that was created within TeleForm or and Existing form from another application is printed.
A User fills out the form
The form is then digitized (scan, fax, etc)
TeleForm reads the data from the form
Verification allows user to ensure clean data with minimal keystrokes
Data and or images are exported to an archive



Where’s the Improvement?

Same Data Entry Scenario — With Scanning Software
Automatically converts census forms to digital information, stores and index the
form in dynamically created folders by Parish and ED, and sends the data to
enterprise systems
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Original Forms Received Forms 15 Fewer Data Entry Clerks Immediate
(Paper or electronic) Processed daily

75% Reduction cost and time Access to Data



Presenter
Presentation Notes
Where’s the improvement?
Let’s look at the same scenario with TELEform.
Paper forms are now faxed and scanned directly into TELEform where they are automatically sorted by form and document type.  In addition, forms can be filled out on-line and submitted directly into TELEform.
Only forms with questionable characters are then sent to verifiers for review.
Multiple exports from TELEform allow the data to be sent directly to back-end databases and images to your document management solutions.
This requires 15 fewer data entry clerks and images are stored electronically, eliminating storage costs.
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Ensure data quality and
comparability

Allow collection of new types of
Information/data

Cost-effective, sustainable solution
for NSOs




Results:
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Data processing

ata cleaning

Data entry
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Data collection

/ Policy
/2 decisions
Census Data analysis

e A S 1o data collection to policy: 4-5 months
CSPRO/R



CAPI System Requirements

« Simple yet flexible system for the non-expert users. Typical clients —
National Stat Offices

* Functionality for
— data capturing: entering data on a tablet
— census management: managing teams of enumerators
— data management: data aggregation, versioning, reporting

« Tablet-based with ability to display and navigate through multi-level
large questionnaires.

* Support of complex validation algorithms.

o Cost effective system that can be used and supported by NSOs
without external TA.



Survey Solutions: hybrid approach

e Sustainable, low-cost system for NSO

o Simple, flexible interface for questionnaire development
and testing.

« Tablet interface allows easy navigation through complex
guestionnaires.

o Standardized survey management protocol based on the
best practices of data collection

 Intuitive, informative survey status reporting, survey
maps.

* Yet, powerful language for data validation and control of
guestionnaire flow.



Main differences from other systems

 Out-of-the-box solution for survey data collection: data capturing, data
management, and survey management. No software on the market provides
such a package. All other system focus mostly on data capturing.

e Minimum TA; Focus on Capacity Building: Survey Solutions is designed to
minimize the TA. Lowest learning curve. Other systems require constant and
significant TA. Expert versus User centered approach.

* Designed for large surveys: Survey Solutions is specifically designed for LSMS
and HBS-types of surveys: Nested Rosters, Cascading and Linked questions,
Roster-specific validations. Online collaboration. Web Interviewing for
difficult to reach and more sophisticated respondents.

e Data security: Survey Solutions allows storing data on the local servers of
NSO thus complying with the local data privacy and anonymity laws.



Survey Solutions: data capturing

e Large questionnaires: several thousand questions

« All standard types of guestions:
— text, numeric, date; multi-choice; dynamic lists;

— Linked questions: Whose cow is it? User can select from the list
of household members.

— GPS location; Time; Barcode; Binary files (pictures)
- HQ/Supervisor-filled questions
* Rosters: can be generated from:
— Fixed lists; dynamic lists; numeric; multi-choice questions.
— Nested rosters with unlimited degree of nesting

* Interviewer Comments on a guestion and interview
e Question Instructions



Para Data: Adaptive Survey Design

* Improve data quality by correcting survey process during
the field operation.

e System records all events with timestamps that happen on
a tablet: Data entry, Data correction, Responsibility
changes, etc.

e Analysis of time per interview, time per question, section.
 Changes in productivity over time, for different
interviewers, teams

Quality control, monitoring and evaluation



Audit Trail in Each Data Case

* Accurate Tracking of Data on each household

Household Data Person Data
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2017jetg¢ saltibus jetrine laborie, Laborie
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AnswerSet
AnswerSet
AnswerSet
AnswerSet
AnswerSet
AnswerSet
QuestionDisabled
QuestionDisabled
QuestionDisabled
QuestionDisabled
QuestionDisabled
QuestionDisabled
QuestionDisabled
SupervisorAssigned
InterviewerAssigned
ReceivedBylnterviewer
AnswerSet

AnswerSet

AnswerSet

AnswerSet

AnswerSet

AnswerSet

Completed
ReceivedBySupervisor
ApproveBySupervisor
ApproveByHeadquarter

05/05/2017
05/05/2017
05/05/2017
05/05/2017
05/05/2017
05/05/2017

05/05/2017
05/18/2017
05/18/2017
05/23/2017

05/24/2017
05/24/2017
05/24/2017
05/24/2017
05/24/2017
05/24/2017

Tablet

13:36:51
13:36:51
13:36:51
13:36:51
13:36:51
13:36:51

13:36:51
13:13:02
21:19:32
20:56:45

13:24:57
13:25:06
13:25:12
13:25:15
13:25:20
13:25:33
05/24/2017
05/24/2017
06/16/2017

Household Questionnaire Capture Log on

disctrict 9

enumeration_district 11204
subsample 5042b

ref_week 5/20/2017

district Vieux-Fort
household_ no 98

Geolocation

address
community
address
community
town

No contact
13:33:52
14:44:48
17:56:43

Males_Left_SL_to_live_abroad
Females_left_SL_to_live_abroad
Food_Insecure_NoofTimes
indicate_if_makeshift
other_type_ofdwelling
future_monthly_rent
monthly_rent

13.745046,-60.9645087([24.1809997558594]0

Cedars Heiht
"Cedars "
Cedars Height
Cedars Height
Vieux fort

no contact



Person Questionnaire Capture Log on Tablet

. AnswerSet 05/05/2017 13:36:50 disctrict 9

. AnswerSet 05/05/2017 13:36:50 enumeration_district 11305

. AnswerSet 05/05/2017 13:36:50 subsample 5041b

. AnswerSet 05/05/2017 13:36:50 ref_week 5/6/2017

. AnswerSet 05/05/2017 13:36:50 district Vieux-Fort

. AnswerSet 05/05/2017 13:36:50 household_no 115

. QuestionDisabled Males_Left_SL_to_live_abroad

. QuestionDisabled Females_left_SL_to_live_abroad

. QuestionDisabled Food_Insecure_NoofTimes

. QuestionDisabled indicate_if_makeshift

. QuestionDisabled other_type_ofdwelling

. QuestionDisabled future_monthly_rent

. QuestionDisabled monthly_rent

. SupervisorAssigned 05/05/2017 13:36:50

. InterviewerAssigned 05/05/2017 14:03:00

. ReceivedBylInterviewer 05/05/2017 17:23:54

. AnswerSet 05/10/2017 23:02:01 Geolocation 13.75566509,-60.97762324[4]24

. AnswerSet 05/10/2017 23:03:27 phone

. AnswerSet 05/10/2017 23:03:34 contact

. AnswerSet 05/10/2017 23:03:44 Number_of ppl 4

. AnswerSet 05/10/2017 23:03:46 Qty_persons_live_abroad 0

. AnswerSet 05/10/2017 23:03:47 ChildUnder5Death 2

. AnswerSet 05/10/2017 23:03:48 Food_Insecurity 2

. AnswerSet 05/10/2017 23:04:02 name Fake Name 0
. AnswerSet 05/10/2017 23:04:06 Relations_to_head_of HH 1 0
. AnswerSet 05/10/2017 23:04:08 sex 1 0
. AnswerSet 05/10/2017 23:04:09 Resident_of SL 1 0
. AnswerSet 05/10/2017 23:04:16 level_of _education 2 0
. AnswerSet 05/10/2017 23:04:18 health 1 0
. AnswerSet 05/10/2017 23:04:19 health 2 0
. AnswerSet 05/10/2017 23:04:25 age 52 0
. AnswerSet 05/10/2017 23:04:29 Highest_level_of_exam 1 0
. AnswerSet 05/10/2017 23:04:29 Highest_level_of_exam 2 0
. AnswerSet 05/10/2017 23:04:33 Highest_level_of_exam 1 0
. AnswerSet 05/10/2017 23:04:38 training_received 1 0
. AnswerSet 05/10/2017 23:04:39 Method_of training 2 0
. AnswerSet 05/10/2017 23:04:44 Working_history_for_past 52 0
. AnswerSet 05/10/2017 23:04:47 economic_activity 1 0
. AnswerSet 05/10/2017 23:04:51 multiple_job_holding 2 0
. AnswerSet 05/10/2017 23:04:56 usual_working_time 40 0
. AnswerSet 05/10/2017 23:04:58 actual_hrs 40 0



Paradata: Improving data quality

Distribution of questions during the day Deviations from question specific mean
2 | by period of the day (in 1 hour steps)
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Headquarters £ Reports ~ Int W A Supervisors Questionnaries Administration ~ Hi, headquarter ~

Filter 4 Hide filter Survey Name Created . Supervisor Interviewer Completed . Rejected by Approved by Rejected Approved Total
assigned assigned supervisor supervisor by HQ by HQ
Supervisors Contre enquéte 0 0 0 6 0 0 0 2 8
Any ﬂ entreprise (version

terrain final)

Questionnaire collecte 0 0 0 272 0 4 0 0 276
GPS Jeune (terrain)

Contre enquéte jeune 0 0 68 79 0 7 0 0 154
Contre enquéte 0 0 11 37 0 8 0 0 56
entreprise (terrain

aprés)

Questionnaire collecte 0 0 512 464 0 317 0 130 1423
GPS Jeune (version

terrain)

Questionnaire 0 1 74 114 41 17 5 436 688
entreprise (version

terrain)

Questionnaire Jeune 0 49 85 92 225 87 1 718 1257

(version terrain)

© 2014 The World Bank Group, All Rights Reserved. Legal.
2.1.0.4034 | Get CAPI

Real time status of interviews, process
flow can be altered through system API



ESRI Map Integration on GIS For Sub-
Meter Accuracy for GPS Location
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Monitor the survey by checking the GPS location

of where and when the interview took place.




Collaboration with AWS and Facebook to

Reduce Costs of Data For Census/Surveys

 Sampling based on population estimates using
high resolution satellite images and ML

e Anthropometric measurements using image
recognition

e Verification of individuals in panel surveys using
face recognition and face aging algorithmes.

e Experimentation in determining the reliability of
answers based on facial expressions.

e ML for non standard units
e Sign language recognition



SURVEY PIPELINE: 700+ NATIONAL SURVEYS IN 109 COUNTRIES
7,500,000+ FACE TO FACE INTERVIEWS

o 4,




SURVEY/CENSUS SCOPE

Census: South Pacific Countries, Fiji etc Saint Lucia in Planning Phase
Survey types: LSMS, HBS, LFS, Enterprise Survey, EDU, Health

Large Clients: India NSSO; Stats SA; Thailand NSO; FAO; IFAD; OECS; AfDB;
IADB; OECS; IFS, LSTD, ..., BRAC; OPM; Mathematica

Largest survey: SA — 2,600,000 households, 12,000
enumerators, 500 supervisors, 60K
guestionnaires per day

Questionnaire: Malawi — 3,000+ questions, 94 rosters

Other large surveys:
* |ndonesia Sakarnas 200,000
e Ethiopia, Uganda, Malawi LSMS
* Nigeria LSMS
e WAEMU Household surveys in 12 countries of West Africa
e Many others



) PROCESS OF IMPLEMENTATION IN ST LUCIA

 From January 2013, full implementation of
Survey Solutions v5.5
— Quarterly Labour Force Survey

e The SLC/HBS 2016 is implemented using

Survey Solutions

— Completed a video in collaboration with the
FAO/GIS to promote the use of Survey Solutions



STARTUP OF CAPI IMPLEMENTATION PROCESS

e CSO Trinidad expected to commence in April
2016.

e Suriname: Request made for Training to the
World Bank Computational Tools Division

e St Vincent and the Grenadines/Grenada/St
Kitts and Nevis/Antigua and Barbuda: Use of
Survey Solutions in the LFS upcoming.

e Belize — LFS and Pilot Testing for HBS
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Main Issues

* Number of tablet devices to purchase for a de-jure census to be completed
within four weeks

No of households to be surveyed

Final length of Questionnaire

Monitoring reports to be produced using data submitted on each EA
Elimination of control forms used in paper environment

e |tems to preload on Headquarters Module and Tablet

Household Address list Census Questionnaire — Created Dynamically or preloaded

Pre-loaded showing routes to each address using Open GIS map.me or Google Maps, actions
with missing addresses

Maps of shape files to constrain enumerators within enumeration boundaries
Census Questionnaire with full list of validations

95% of validations can be pre-loaded on the tablets, 5% post census validation especially hot-
decks type imputation validations

 Headquarter module of the survey requires use of desktop or laptop
computer. Supervisor must demonstrate ability to use a brower and must own
a laptop or desktop computer. May need to have some backups.

e Decide on rules for data submission to HQ

At Least once every other day to ensure supervisor can review and reject any forms



March 1, 2016

Tablet Application - Control

u o A ke AIIQU'-:"i 7.20 AM

HOUSEHOLD INFO

Capture GPS Coordinates

Bridgetown Four Roads

Charnocks

Qistins

-59.596948,13.0762477

Telephone Number

453-7670 X

CARTAC CPI Workshop

30



Tablet Application - Housing
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HOUSEHOLD /

= SECTION 1 - HOUSING

1.14 How many rooms does your dwelling unit contain?(Do not count bathrooms, porches, kitchens, laundry rooms etc.)

5 X
1.15 How many bedrooms does your dwelling unit contain? (Remember bedrooms are used exclusively for sleeping )
INSTRUCTION
Number of bedrooms cannot be greater than the number of rooms
X

ANSWER IS INVALID

Number of bedrooms cannot be greater than number of rooms

1.16 How do you compare the overall economic situation of the household with one year ago?

Much worse now

Al il A vararen maar

March 1, 2016 CARTAC CPIl Workshop 31



Tablet Application - Housing
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= HOUSEHOLD

SECTION 1 - HOUSING

Section started: 15 answers, 3 sub-sections, one error

SECTION 2 - EXPENDITURE ON ACCOMMODATION

During the past 12 months have you incurred any expenditure for the purpose of repairing and maintaining the accommodation occupied by
your household?

SECTION 2 (2) - ROUTINE REPAIR AND MAINTENANCE OF DWELLING LAST 12 MONTHS

=z
o

Section completed: 0 answers, 2 sub-sections

March 1, 2016 CARTAC CPIl Workshop 32



Tablet Application - Person

O %A P Ll = 8o

PERSONS / PERSON DETAILS - GERALDINE /

= SECTION 1: CHARACTERISTICS

1.3 How old was Geraldine's on his/her last birthday?

25

1.4 To what ethnic, racial or national group do you think Geraldine's belongs?

@ African Descent/Negro/Black

Indigenous People

March 1, 2016 CARTAC CPI Workshop

7:24 AM

33



Tablet Application - Person

~ +4 -
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PERSONS / PERSON DETAILS - GERALDINE /

= SECTION 1: CHARACTERISTICS

1.7 Do you/does Geraldine's have/use a cellphone?

1.10 Where did Geraldine's use the internet in the last 12 months? (all that apply)

Work

March 1, 2016 CARTAC CPI Workshop

7:24 AM

34
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