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Motivation- Questionnaire length
• Nonresponse

• Perceived burden
• Mention of questionnaire length
• Visual cues

• Alternative survey modes and devices 
• Once the interview starts, breakoffs are not likely in interviewer-administered modes
• Assess respondents’ situation and respondent motivation, the same reasons for data quality

• Self-administered modes (Eisele et al., 2022; Lugtig & Luiten, 2021)
• No interviewer recruitment
• Shorter questionnaires

• Measurement error
• Higher respondent fatigue and burden as the questionnaire is longer (Herzog and 

Bachman, 1981; Adams and Gale, 1982; Peytchev and Peytcheva, 2017; Andreadis and 
Kartsounidou, 2020)

• Fitness of use:
• Robustness to disruptions in communication channels that would allow to mode 

switching



Matrix Sampling (Split Questionnaire Design)
• Split Questionnaire Designs (SQDs) (Gonzalez and Eltinge, 2007; Adiguzel and Wedel, 

2008))
• First method:

• Examine correlations among data based on complete questionnaire and identify those 
that are most related

• Allocate questions with high correlations to different sub-questionnaires
• Use multiple imputation to analyze the data collected from the multiple matrix sampling 

forms.
• Second method:

• To develop an algorithm that would automatically distribute items among a set number 
of forms based on some constraint. 

• Index of predictive value= (difference between variance of the no-imputation estimator 
and variance of imputation estimator)/(difference between variance of no imputation 
estimator and variance that would have been obtained with complete data) (Thomas et 
al. (2006))

• Third method:
• Determine optimal number of forms given quantified information loss (Stuart and Yu, 

2022)



Matrix Sampling (Split Questionnaire Design)

• Variation (1): Constrained by “high priority” questions: there are 
also questions that may not be randomly or statistically allocated 
to different forms 

• Variation (2): Subjective judgment determines an optimal 
number of forms



Constraints/Gaps
• Ongoing surveys

• Multi-item indicators
• Scientific

• Example: Need for Cognition Scale (long vs. short)
• Comparability

• Covering different domains
• Monthly Surveys of Consumers
• Future income prospects: Optimism+Certainty
• Consumer sentiment, income expectations, unemployment expectations, inflation expectations

• Context effects (Schuman & Presser ,1981)
• Validity and reliability of responses 
• Bivariate associations
• Form resistant correlations

• Estimation
• Imputation vs. no imputation

• Survey weights



Need for Cognition Scale

Constraints/ Gaps



Case Study: Design (I)
Question Pair Type Present Future Past

12 
months

5-10 
years

Absolute vs. 
Comparative

A2-A2a 1Personal x x C
A2b 1Personal x x C
A3 2Personal x x C
A3b 2Personal x x C
A4 3Business x x A
A5 4Business x x C
A6-A6a 5News x A
A7 6Business x x C
A8 6Business x x A
A9 7Govt A
A10 7Unemp x x C
A11 7Int x x C
A12-A12a-A12b-A12b10-
A12c 8Price x x C
A13-A13a-A13b-A13b10-
A13c 8Price

A14 9
Real Income 
Exp. x x C

A15-A15a 9Income exp. x x C
A16-A16a 10Home buying x A
A17-A17a 10Home selling x A
A18-A18a 11Durables x A
A19-A19a 11Vehicle x A
A20-A20a 11Gas price x x C
A20b-A20c 11Gas price x x C



Design (II): SQDs
SQD Var1 Var2 Var3 Var4 Var5 Var6 Var7 Var8 Var9 Core1 Core2 Core3

1 A2-A2a A3 A7 A11 A13-A13a-A13b-A13b10-A13c A15-A15a A17-A17a A19-A19a A20b-A20c A4 A5 A6-A6a
2 A2b A3b A7 A11 A13-A13a-A13b-A13b10-A13c A15-A15a A17-A17a A19-A19a A20b-A20c A4 A5 A6-A6a
3 A2b A3 A7 A10 A13-A13a-A13b-A13b10-A13c A14 A16-A16a A19-A19a A20-A20a A4 A5 A6-A6a
4 A2b A3b A7 A11 A12-A12a-A12b-A12b10-A12c A14 A16-A16a A18-A18a A20-A20a A4 A5 A6-A6a
5 A2b A3b A7 A9 A12-A12a-A12b-A12b10-A12c A14 A16-A16a A18-A18a A20b-A20c A4 A5 A6-A6a
6 A2-A2a A3 A8 A9 A13-A13a-A13b-A13b10-A13c A14 A17-A17a A19-A19a A20-A20a A4 A5 A6-A6a
7 A2-A2a A3b A7 A10 A13-A13a-A13b-A13b10-A13c A15-A15a A16-A16a A19-A19a A20b-A20c A4 A5 A6-A6a
8 A2b A3 A8 A11 A12-A12a-A12b-A12b10-A12c A14 A16-A16a A18-A18a A20b-A20c A4 A5 A6-A6a
9 A2b A3b A8 A9 A13-A13a-A13b-A13b10-A13c A15-A15a A16-A16a A19-A19a A20b-A20c A4 A5 A6-A6a

10 A2-A2a A3b A7 A9 A12-A12a-A12b-A12b10-A12c A14 A16-A16a A19-A19a A20b-A20c A4 A5 A6-A6a
11 A2b A3b A8 A10 A13-A13a-A13b-A13b10-A13c A15-A15a A16-A16a A18-A18a A20-A20a A4 A5 A6-A6a
12 A2b A3b A7 A10 A12-A12a-A12b-A12b10-A12c A14 A16-A16a A19-A19a A20-A20a A4 A5 A6-A6a
13 A2-A2a A3 A8 A10 A13-A13a-A13b-A13b10-A13c A15-A15a A17-A17a A19-A19a A20b-A20c A4 A5 A6-A6a
14 A2-A2a A3 A8 A9 A12-A12a-A12b-A12b10-A12c A14 A16-A16a A19-A19a A20-A20a A4 A5 A6-A6a
15 A2b A3 A7 A11 A13-A13a-A13b-A13b10-A13c A15-A15a A17-A17a A18-A18a A20b-A20c A4 A5 A6-A6a
16 A2-A2a A3b A8 A11 A13-A13a-A13b-A13b10-A13c A14 A17-A17a A18-A18a A20b-A20c A4 A5 A6-A6a
17 A2-A2a A3b A8 A11 A12-A12a-A12b-A12b10-A12c A14 A17-A17a A19-A19a A20-A20a A4 A5 A6-A6a
18 A2b A3b A8 A9 A13-A13a-A13b-A13b10-A13c A15-A15a A16-A16a A18-A18a A20-A20a A4 A5 A6-A6a
19 A2b A3 A8 A11 A13-A13a-A13b-A13b10-A13c A15-A15a A17-A17a A19-A19a A20b-A20c A4 A5 A6-A6a



Results

• Time Series Correlations

Variable Question Number Correlation
Personal finances a year ago A2 (PAGO) 0.90
Personal finances in the next year A2b (PEXP) 0.95
Business condition in the next 12 months A4 (BUS12) 1.00
Business condition in the 5 years A5 (BUS5) 0.90
Household durable purchase conditions A18 (DUR) 0.95
Short term inflation expectations A12 (PX1) 0.95
Long term inflation expectations A13 (PX5) 0.93
Unemployment expectations A10 (UMEX_M) 0.82





Future Research

• Constraint the sample size to 300 per block element
• Estimate variance
• Field Study to test context effects

• Bivariate associations
• Form resistant correlations



Contact Information

tsuzer@umich.edu
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