
Information Partitioning, Learning, and Beliefs

Pascal Kieren Lukas Mertes Martin Weber

Heidelberg University University of Mannheim

EEA

August 26, 2025



Motivation

• Individuals and information providers decide how much
information to consume / present at a time

• Observe large batches of information infrequently

→ update beliefs once
• Observe small batches of information at higher frequency

→ update beliefs multiple times

⇒ Does information partitioning (i.e., grouping individual
information signals into sets) affect learning and beliefs?

• Not for a Bayesian agent
• But for any non-Bayesian updating rule → humans
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Motivation

• Example: Diagnostic Expectations (Bordalo et al., 2016; 2018; 2019)

• Expectations equal rational expectations plus surprise

component
• Surprise component depends on representativeness of recent

news ⇒ which news are recent?
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Results Preview

• Experimental setting
• Subjects form beliefs about asset’s quality based on price signals
• Exogenously assigned frequency of information

• Information partitioning matters

• Narrow information brackets lead to

→ Increased sensitivity to recent information

→ Less accurate beliefs

• Mechanism: attention shift towards recent information

• Applications: finance and consumer choice
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Experimental Design

Instructions
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Experimental Design

• Subjects observe price development over 50 periods and

estimate fundamental quality si (incentivized)

• 2 Treatments (between subject):
• Broad: Entire price path at once, estimate only in period 50
• Narrow: Price path ”builds” period by period, estimate every 10

periods

→ Estimate in period 50 identical according to Bayes
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Experimental Design
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Experimental Design
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Experimental Design

• Multiple trials (with a new i.i.d. si each trial)
• 4 price developments in Narrow
• 8 price developments in Broad

• Unannounced recall task (incentivized) after a randomly
selected trial

• Number of increases / decreases
• Final price
• Max. number of consecutive of increases / decreases
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Recruitment Procedure

• Preregistered and IRB approved
• aspredicted.org/89ym-pqwn.pdf

• N=713, recruited via Prolific
• 2/3 in Narrow
• 1/3 in Broad

Summary Statistics
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Information Partitioning – Belief Accuracy

→ Results symmetric for increasing/decreasing price paths

→ Estimation errors in Narrow roughly 25-30% higher
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Information Partitioning – Belief Accuracy

Table: Estimation Error

Overall Overall Negative Positive

bayes -0.07 -0.09 0.25*** -0.13***

(0.49) (0.49) (0.04) (0.04)

narrow 1.70*** 1.67*** 1.51*** 1.82***

(0.29) (0.28) (0.33) (0.37)

controls No Yes Yes Yes

N 3,700 3,656 1,851 1,805

R2 0.02 0.04 0.06 0.05

→ Holds in regression setting (with controls and clustered SE)

⇒ Beliefs in Broad more accurate
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Information Partitioning – Belief Formation

Greenwood and Shleifer (2014) regressions Alternatives

pi = a + b ·
k∑

j=0

ωj∆Pricet−j + ut ,

with

ωj =
(λbroad + λnarrow · Narrow)j∑k
l=0(λbroad + λnarrow · Narrow)l

.

• λ measures how much weight is placed on recent versus past

brackets of information

→ Lower λ implies overweighting of recent information
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Information Partitioning – Belief Formation

Table: Information Weights

(1) (2) (3)

λbroad 0.97*** 0.97***

λnarrow -0.23*** 0.74***

a 48.60*** 48.78*** 48.44***

b 0.41*** 0.43*** 0.41***

N 3,700 1,696 2,004

R2 0.82 0.86 0.79
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Information Partitioning – Belief Formation

⇒ Narrow puts more weight on most recent information and less

weight on earlier information
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Mechanism – Memory

• Results inconsistent with Bayesian updating

• Cannot be explained by motivated beliefs, misattribution, or

recency

⇒ Attention shift in Narrow
• Individuals overly focus on recent information, neglecting the

“big picture”
• Affects which/how information is encoded into memory

→ Increased sensitivity to recent information should lead to worse

memory at the macro level (Schwartzstein, 2014)
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Mechanism – Memory

Table: Memory

Panel A: Fraction in %

Broad Narrow Difference

increases 19.81 13.57 6.24**

decreases 19.81 13.77 6.04**

final price 25.00 16.37 8.63***

streak up 16.04 17.96 -1.93

streak down 17.45 17.17 0.29

Panel B: Number

Broad Narrow Difference

memory score (all 5) 0.98 0.79 0.19*

memory score (first 3) 0.65 0.44 0.21***

→ Worse recall in Narrow Memory & Accuracy

Pascal Kieren Information Partitioning August 26, 2025 16 / 25



Mechanism – Attention Manipulation

• Exogenously manipulate attention in Narrow

• Before providing their estimate in period 50, subjects have to
• Watch the price development rebuild
• Identify 5 prices, covering each 10-period bracket Screenshot

→ Shift attention towards the big picture

• Preregistered
• aspredicted.org/78f9-p2zj.pdf

• N=352, recruited via Prolific
• only Narrow, 4 price developments each
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Mechanism – Attention Manipulation

→ Attention manipulation closes gap in beliefs Information Weights
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Mechanism – Attention Manipulation

Table: Attention - Memory

Panel A: Fraction in %

Attention Broad Difference Narrow Difference

increases 23.58 19.81 3.77 13.57 10.01***

decreases 23.58 19.81 3.77 13.77 9.81***

final price 24.15 25.00 -0.85 16.37 7.78***

Panel B: Number

Attention Broad Difference Narrow Difference

memory score 0.71 0.65 0.07 0.44 0.28***

→ Attention manipulation also closes memory gap
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Applications – Finance

• More recent information more informative in financial markets

→ Beneficial to observe information in narrow brackets

• Additional Experiment
• 2 states determining the likelihood of price changes
• Every 10 periods, the state can change

→ Bayesian overweights most recent signals

• Preregistered
• aspredicted.org/rp22-jwdt.pdf

• N=998, investors, recruited via Prolific
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Applications – Finance

Table: Finance - Estimation Error

Overall Overall Negative Positive

bayes -0.01 -0.01 0.18*** -0.18***

(0.01) (0.01) (0.02) (0.02)

narrow -3.80*** -3.69*** -4.23*** -3.07***

(0.91) (0.91) (1.17) (1.07)

Controls No Yes Yes Yes

N 3,024 3,000 1,704 1,296

R2 0.01 0.01 0.12 0.16

→ In line with the mechanism, Narrow now provides more

accurate estimates
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Applications – Finance

• More recent information generally more strongly incorporated

→ Narrow overweights recent information
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Applications – Consumer Choice

• Additional Experiment
• Judge quality of fictional smartphone based on online reviews
• Stable product characteristics
• Qualitative rather than quantitative information

Reviews

• Preregistered
• aspredicted.org/jhf2-wk5x.pdf

• N=996, recruited via Prolific
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Applications – Consumer Choice

• Broad places equal weight on all information

→ Narrow overweights recent information
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Conclusion

⇒ Information partitioning matters

• Observing information in narrow brackets leads to increased
sensitivity to recent information

• Worse recall of information
• Less accurate beliefs

• Information partitioning effect is driven by a shift in attention

from macro- to micro-level

• Also applies to specific domains: finance and consumer choice
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Thank you!
lukas.mertes@uni-mannheim.de



Instructions

back
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Information Partitioning – Summary Statistics

Table: Summary Statistics

Full Sample Broad Narrow Difference

Age 41.17 41.05 41.23 0.18

(11.77) (11.44) (11.83)

Female 0.48 0.46 0.49 0.03

(0.50) (0.50) (0.50)

Risk Aversion (1 − 7) 4.58 4.62 4.55 0.05

(1.61) (1.61) (1.62)

Statistic Skills (1 − 7) 4.06 3.99 4.10 0.11

(1.38) (1.33) (1.40)

back

Pascal Kieren Information Partitioning August 26, 2025 3 / 10



Information Partitioning – Alternatives

Table: Alternative Information Weights

(1) (2) (3) (4)

all50 × narrow -0.02***

last10 × narrow 0.08***

first40 × narrow -0.02***

last10 × narrow 0.06***

first30 × narrow -0.04***

last20 × narrow 0.05***

first20 × narrow -0.01**

middle20 × narrow -0.02***

last10 × narrow 0.06***

FE Yes Yes Yes Yes

N 3700 3700 3700 3700

R2 0.83 0.83 0.72 0.82

back
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Mechanism – Memory

Table: Memory & Accuracy

Overall Overall Narrow Broad

memory score -0.92*** -0.93*** -0.91*** -0.93***

(0.11) (0.15) (0.17) (0.16)

narrow 1.53*** 1.59***

(0.28) (0.34)

memory score × narrow 0.03

(0.23)

N 3,700 3,700 2,004 1,672

R2 0.05 0.05 0.02 0.04

→ Memory related to accuracy of beliefs
back
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Mechanism – Attention Manipulation

back
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Mechanism – Attention Manipulation

→ Attention manipulation leads to more equal weighting

back
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Applications – Consumer Choice

back
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Robustness

• Information partitioning effect not driven by number of trials
• No feedback
• Results remain for each half of trials

• Information partitioning effect not driven by inattentiveness
• Results remain for first half of trials
• Results remain when excluding speeders

• Information partitioning effect also among sophisticated
individuals

• Comprehension questions ensure sufficient understanding
• Results remain among subjects with high statistical skill
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Robustness – Intermediate Updates

→ Estimation error between Narrow and Broad
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