Modeling Topics In Survey
Interviewer Notes
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Origin

A Graduate courses in
o Computational statistics
o Exploratory data analysis

A Other Ed Wegmarstudents
a Jeffrey Solkg finite mixture models
a Angel Martinez; text analysis

A Buildson prior work with Lucilldan
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Major Points of Analysis

A Use two data sources
o Sample unit behavior
o Text describing reason for refusal
A Use two types of text encodings
o Termdocument matrix
o Bigram proximity matrices
A Cluster text using
o Modelbased clustering
o Bayes clustering
A Find important concerns in clusters using classification trees
o/ fdzZ&GSNI L5a FFNBE WwOflraa flFroStaq
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Background; CE

A Data source:

The Consumer Expenditure Interview Survey (CRjovides inbrmation
on the buying habits of Y S NJadsumeisincludingdata on
expenditures, income, andemographics.

o For more details about the Consumer Expenditure program:
http:// www.bls.gov/cex

GOAL: Associ at e a s a mddorstepeamgernsd s
from ContactHistoryInstrumeni regarding the survey with the
reasons for non-response (Survey Instrument T Sl)
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Study Sample

A Wave 1 sample units from CE collection April 2012
through March 2014

A 18,031 distinct sample units

A 25% were norrespondents
o 30% of these refused for Other reasons

A Reasons not captured by codes in Sl
A Only know reason through text analysis
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Data Sourcesg 2 Instruments

Attempts to contact sample unit { Final outcome

| l

Data Souncee 2:

Contact! Histary\nstrument 4 A
(CHI) Interview
doorstep concerns conducted

Contact made

r ~

Attempt to
contact sample
unit member

Non-response
Refusal

Dataa Souucee 1
Surveyy Instrument:(SI)

AOthercds reasons

Unable to
contact
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Survey Nonresponse [Inputs
Data Source 1 (Sl)

* What type of non-interview do you have?

_TYPE A= No one home, Temporarily absent,or refusal

TYPE B = Vacant, under construction, occupied by persons with URE
TYPE C = Demolished, house moved, merged, condemned, located on base, CU moved

Page Iin Survey Instrument

[FTTYPEA “3.TYPEC




MOther Refusab ReRe@ra & ®ocument
Data Source 1 (SI)

Consumer Expenditure Survey - vi3.12 - 08/27/2012
Forms Navigate QOptions Help  Show Watch Window
CE |apt |ros |Ps |sts |faQ |S3 | [ss |se |s7 |ss |so |sio |si1 |s12 |s13 |s14 |si5 |si6 |s17 |sis |s19 |s20 [s22 | Pedx|

<ﬂ type of refD
\

Page In Survey Instrument

1. Hostile Respondent ;
2. Time Related Excuses @ 4. Other Refusal- specify

Coverage

Type of Noninterviev | 1

Type A [ 3 Type B Type C
Refusal Reason | 4| Type B - Specify Type C - Specify
Refusal Specify Vacant Specify
Type ify
Unstructured
text field
o | 2
8 ﬁ | 00000001 REF_RSN 7:11:“M 3/10/2015 INTERVIEW NUMBER: 03 | RESPONDENT NAME: 8/2723
e s LUITINLL AU UT LM\DOVUVUITIN JIMmTi1o T iI1rous UID.UUV —




Examples of text documents from Data Source 1

"DOESNTDO SURVEYS". SOMEWHAT HOSTILE

"Its voluntary; | just dont wantto do it."

"Special family situation”

"VOLUNTARY NO THANKS"

"just not interested"

"makes it a policy not to do such things"

100% Day
roomates and dont want bothered
old lady said dsnt wnt to participate

999999999999999999999999999999999999999999999

?? Im closing this case for another FR

ALREADY DNE OTHER SURVEYS TOO INVASIVE

ANTI GOV

ATTORNEY TOLD THEM THEYDIDNT HAVE TO DO IT

AVOIDANCE

AVOIDANCE, SILENT REFUSAL

Absolutely will not answer questions
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Highest Frequency Words
RefusalCorpus £))

Most frequent words in the text narrative

Highest Frequency Highest Frequency
(17 10) (11 7 20)
privacy doesn
refusal door
avoidance government
silent health
Issues voluntary
survey concerns
participate personal
refused gov
not govt
anti family
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NDoor step

C

oncer no

Data Source 2 (CHI)

A Interviewers report observations of sample unit reactions to

the survey request.

A Assoclate concern codes with refusal reasons
A CHI revised after 2013 data collectian®wer items.

CHI |

+ CONCERN / BEHAVIOR / RELUCTANCE

+ Enter all that apply, separate with commas.

+ Select the categories that describe respondent concerns, behaviors, or reluctance during this contact attempt.

[~ 1. Not interested / Does not want o be bothered
["2. Too busy

[T 3. Interview takes too much time

[~ 4. Breaks appointments (puts off FR indefinitely)
[75. Scheduling difficulties

[76. Survey is voluntary

[T 7. Privacy concerns

[T'8. Anii-government concerns

[T'9. Does not understand survey /
Asks questions about the survey

[ 10. Survey content does not apply
(retired, healthy, no crimes to report)

[ 11. Hang-up / slams door on FR

12
[13.
14
15.
[16.
[17.
[ 18.
19.
[~ 20.
21
[ 22.
23

Hostile or threatens FR

Other household members tell respondent not to participate
Talk only to specific household member
Family issues

Respondent requests same FR as last time
Gave that information last time

Asked too many personal questions last time
Too many interviews

Last interview took too long

Intends to quit survey

Mo concerns

Other - specify
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Process the Text

sedMATLARnd R

A U

A Text narrative from a nonesponding sample unit
Ad | AaR20dzYSy i o

A Preprocessed text

o Removed special characters and stop words
a Converted to lower case

A Size of corpus
a 1,283 documentsn(
g 760 unique wordsp
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Exploratory Process

1. Encode documents using raw frequencies
1. TDMc¢ Termdocument Matrix
2.BPMc¢ Bigram Proximity Matrix

2. Reduce dimensionaliggSOMAR; nonlinear
approach

o Chosaed =4
o Used cosine distance

3. Conduct cluster analysis
1.Model-based Clustering
2.Bayes Clustering

4. Associate clusters of interviewer notes (refusal
reasons) with doorstep concerns
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T

Encode the Text TDM

The most common approach is the bag of

words or termdocument matrix (TDM).

T>

T>

>

ne rows correspond to words.
ne columns correspond to documents.

ne (,J) -th entry in the matrix is the number

of times thel -th word appears in the-th
document.

A These are the raw frequencies.
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Encode the Text BPM

)

TDMc each document coded as a vector

Bigram Proximity Matrix (BPM)each document
coded as a matrix

The rows and columns BPM, (k-th document)
correspond to words.

A The (j)) -th entry in the matrixBPM, isthe number
of times thel -th word appears before the-th
word.

A BPM Is reshaped as a row in the data matrix.

)

o
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The Data

A Interviewer note In survey instrument Is a
document.

A Recall the size of corpus:
a 1,283 documentsn|
a 760 unique wordsy)
A Size ofdata matrixusing TDM is 1,283 x 760

A Size ofdata matrixusing BPM encoding is 1,283 x
579,121

o The BPM uses the period for all end of sentence punctuation.
o The period is counted as a word.
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ISOMAP Dimensions for TDM Encoding
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ISOMARestimates of geodesic
distance used with classical
multi-dimensional scaling

Each point is a document in an i
ISOMAP embedding. Isomap 4 i

Clustered these data.
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ISOI\/IAP Dimensions for BPM Encodlng

:: Isomap 1 :

Isomap 2 -

A See a little more structure o3
with this embedding. : :

A Clustered these data. :
A Around 15 clusters found. et L
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Cluster Analysis

A ModelBased Clustering
o Estimate a probability density function for cluster structure
o Model is finite sum (mixture) of multivariate Gaussians
o Each term is a clustervery flexible structure
o Provides estimate of number of groups

A Bayes Clustering

o Limit of aDirichletprocess (DP) model as the noise variance contracts
on zero

Converts posterior distribution to penalized optimization

o UseCarlinskiHarabazstatistic to select penalty parameter (in turn
determines number of clusters)

g Connects DP tk-means

g
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Connect Clusters with Concerns

A Cluster ID for each narrative of noasponse

A Construct classification trees
o Use cluster IDsSS) as class labels
a Use doorstep concerns{) as features
o+l NAFOfS OKz2aSy (2 woSauQ
cLYRAOFGAZY 2F WAYLEZNIFYOSC

Feature/Predictor

Class/Response
Contact History:

Survey Instrument:

Doorstep concern codes Cluster ID for text narrative
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Model-Based Clustering wsingTDM Data Matrix
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Model-Based Clustering usingBPMData Matrix

Privacy

Not interested
Content

Anti -government

Voluntary
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